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A Note from the Edit(^>T . ' • 



»^^tos^ majority of this issue of IME is a set of reviews^ of recent 
research articles that have emanate<^-^rom the project for the Study of 
Mathematically Precocious Youth (SMPY) directed by Julian Stanley. 
John Harvey provides an overview ^pf the Entire book> Intellectual Talent; ' 
Research and Development , 'edited by Keating, that is the source for these 
studies" Nine studies that are reported in the bopk are 'abstracted and 
Reviewed. Since the st|idies make* ext«ensive ^lise of an assortment" of tests, 
a listing of the t^ests used Is provided along wifh/'a citation of a source 
of reviews of the test in Bu/os* Seventh ilental Measurements Yearbook / I 

X / ^ 

think that you will fin4 th^ reviews of the SMPY research interesting and 
stimulating. ^' - , * 

A s^ond special' feature of this issue of IME is a review (ff ifrutetskii 
The Psychology, of Mathematical Abilities ^in School Children edited by 
Kilpatriek and Wirszup. Bright provides ai;i abstract of the contents of the 
Krtftetskii book *and -two critical commentaries are offered, one by Goldih 
and the other by Bright. The Russian approach to the study of mathematical 
ability provides a sharp contrast to that of-'tjie SMPY project. 
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INTELLECTUAL TALENT; RESEARCH AND DEVELOPMENT . Edited^by Daniel P. Keating, ' 
Baltimore, Maryland: The Johns^ Hopkins University .Press, j,976. 

An Overview Prepared' Especially for I^.M.E. by John G,- Harvey, University of 
Wisconsin-Madi^son, >v ' ^ 

^Th^ goal of the Study of Mathematically Precocious Youth (SMPY) ,is to 
"identify, study, and facilitate educatipnally those youngsters who are 
especially adept at mathematical reasoning while still in- the first ,two 
years of j^niar high school, i.e., grades seven and eight and ages 12 'to * • 
.14" (Stanley,^ 1974, p. 197). This study, directed by ^Julian C, Stanley, 
is being conducted, at Johns Hopkins University with the f^inancial support ~ 
of the Spencer Foundation of Chicago ;*it began 1 September 1971. Thus far 
two comprehensive reports have resulted from thig' «tudy; they are Mathe- . 
matical Talent; Discovery,. Description and Development' (Stanley, Keating 
and Fax, 1974) and Intellectual Talent: Researbh and Development , 

The origins of * SMPY can be traced to two 'sources. First, it i s / 
somewhat akin, to and, in a narrow sense, continues the work of Terman et a:l. 
It is akin to the work^ of Terman and his associates in that psychometric ' 
instruments are used to . identify and study mathematically precocious ^.'/v?;^. 
youths. It continues the work oiE Terman in thatfit attempts to study Ibngi-,' , ^ x 
.tudina?lly those mathematically precocious junior higli school students who . " . 

participate in its program o^ couriselling and educational facilitatioft. It 
.is- narrower in that instead olc studying generally precocious incjividuais, 
it Is studying mathematically or quantitatively precocious ones (eee 
Keating, 1976, 'p. 24 for a definition ^f quantitatively precocious). The 
second impetus for SMPY was the frequent, unsought identification of 
mathematically precocious youths by Stanley (1976, pp. 6-10). * ' *k 

The SMPY project staff initially thought that informal methods 'such as 
parent or^ teacher referrals V70uld identify for study sufficientfy large 
mimbers of junior high schoal students who were mathematically pj^ecocious. 
However, this proved not to be ttie case. Thus,- in early 1972 ^ the fi^rst 
talent-search test competition was organized. The competition was' adver- ' 
tised primarily in the Baltimore area. In March 1972, 167 seventh-grede 
students (77 girls, 90 boys), 224 *eighth-gtade students (95 girls, 129 ' . 
b^ys), and five accelerated ninth-s^ade student^ (1 girl, 4 bo^^J took two < 
College Entrance Examination Board^(CEEB) tests: ^T^e Schblastic Aptitude^ 
.Test - Mathematics (SAT-M) and Mathematics Achievement Leve^ I (M-I) . 
Twenty, ;?eventh-graders (7 girls, 13 hoys), 33 ^eighth graders (4^ girls, 2SW' * ' 
boys) and'oi^e ninth-gracfe girl took the Educational Testipg S^ry-ice S^equen- • ' 
tial Test of Educational Progress, Series II Science"' (STEP . Il-Science) . 
A list' of the tests used by SMPY^-fhafc^ are reviewed in Kuro's' Seventh Mea^al' ^ 
Measuretnents Yearbook ,appea,rs elsewhere in this issue of IME .) On the basis 
of their scores on SAT-M^^or STEP II--Scierice, 35 boys and 10 giVls were 
inyited back for furth^er testing ; all of the boys and eight- of * the girls 
came. These* 43 children comprise the/first group o£ mathematically prec^ . 
ciQus youths ^identified'by €MPY. A eomplete^ description of the character-^ / 
i$tics of these yout;hs and of th^e .eSucational facilitation 'initially offered ' . 



them is included in Mathematical Talent; Discovery^ Description and 
DevelormienI: (Stanley > Keating and^ Pox, 1^74); a* majority of ^that d^ta^is 
also included in Intellectual Talent;' Research and Development (197^).* 

•it ' '' \ '- 

< ' In 1973' apd 1974 the' talent-seai^ch test competition (now called the 
Maryland Mathematics Talent ^Search) was« expanded to include students in 
all of MaryJ^and; studopts in ^the'^Washingt.on metropolitan area counties 
were especially sought in 1973,. After the 1972 competition two other ^ 
ch'anges were made. First, in order to partjircipate in 1973 or 1974 a student 
had to be in the top two percent of l^is^or he^ gVade on national, norms *in 
arithni^tic reasoning, . total arithmetic, quantitative aptitude, or'their 
equivalent.- Second, only-the SAT was' administered to the' 1973 and 1974' 
participants; Table 1 indicates the numbers of siventh- and eighth-grade 
boys and. girls who participated :^n each year; * ' 

TABLE I . . 

^^NUMBER OF STUDENTS BY GRADE AND SEX WHO PARTICIPATED IN* 
\ THE 1973 AND 1974 MARYLAND MATHEMATICS TALENT SEARCHES ^ 
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■. 1973 






• 


? 

1974 






7G 


■ 7B 


8G 


8B 


7G 


— —r-i 

7B • 8G 


8B 




'88 


135 


158 


286' 


222 


372 ' .369 

1 


556 



N9tes: 7G = seventh-grade girls; 7a = seventh^grade boys; 8G = eighth-, 
grade girls ^includes accelerated ninth-graders); 8B = eighth-gr^e-'boys 
^ (includes accelerated ninth-traders). This table is derived from data 
given by Keating* (^97 6, p.. 27). ^ ."^ * ' ^' ' 

' '■' \ • N • ■ ■ ' . 

In- 1974 the 111 student§^who scored at least 640 on SAT-M were declared the 
talent-search winners »fot. that y^ar (George and Solano, 1976, p. 63*)., 
Similar data are not given for 1973. .Using fhe data given by Keating (1976^ 
p. 27), it can be deteptoiue^ 'that in 1973 there were 90 students ^14 girls, 
76 boys), who had a SAT-ft scor'fe of at feast '650. This criterion waS not 
used, however ,;.'in choosing students to 'participate in a special class con- 
ducted at Johns Hopkinsf for that^ class, students from Baltimore and Howard 
counties who had a score of -at llast 500 on SAT-M and 400 on SAJ-V were' ' 
invited to'.partiQipate . It Cannot.be determined v^at further study and 
educational JE acLlitation have been given <& th^ 6ther students who partici- 
pated in 1974 except that 41 of the' i974^articipants did receive on^rcourse 
6olle^e scholarships. Intellectual Talent: Research and Develop ment 
reports the research conducted with the educ^^t^ional facilitation given tp 
youths who had high scores on the' te5 fs ,giveif bu Sl^PY. in the 1972, 1973, 
or 1974 talent-search test competitions. 




Chaptei/One of Intellectual Talent is a revised version of an address 
given by Stanley to the Merican Psychological Associ-atipn in August 1973. 
In this chapter Stanley advances the theses -that , / 

^ ' ^ . ■ ' ( ■' * 

1» Tests are a* prime , way --probably the prime way — for the 
'preliminary identificatic^n of hlghrlevel dev^oped 
aptitude or achievement. , ' * • ' 

U' , •■ ' . . - , V . . 

2. It is even more imjJortaitt than generally^ realized for tests # 
' to haVe enough- "ceiling^* '(and . "floor , " too) for each indi- 
vidual tested. This means' bold use of tests designed fdr 
older persons, ... ^ 

* 

• 3. * The higher ah examinee's scores are, the greater his or 
her potential tends' to be^ For appropriate criteria ^ 
validity does not drop at the upper part of the score 
range of a test that is difficult enough- for the persons ^ 
teste* (Stanley, 1976, p. 5). : . ^• 

The chapter then goes on to recount instances in whiah its author had * 
encountered precocious oi? talented individuals and concludes with some of 
the early outcomes of SMPY. ' ^ , 

Chapter Two,, by Keating, gives a definition of quanti£iative precocity 
(p. 24) and desctibe^ the data collected in the 1972^, 1973, arxd 1974 
talent-search test competitions, including a grouped frequency distribution 
. of the SA'jC-M scores by grade aad sex for %a,ch of these years (p, 27, Table 

•2,1). Most*of the dat;^ previously descri,bed in this overview are from or ^ 
based/on data given in' this ciiaptert In this chapter 'Keating also discusses 
the need for » and value of tests whijch are^ adequately difficult im detect- 
. ing* differences between students whd would, otherwise appear to be the same 
when testjed; for example, in-grade tests on which twc5^studehts of unequal 

^ability score in th.e 99th percentile. On the. basis of this discyss^-on, 
Keating concludes that to^ find oait "Which of a given group of able twelve- 
tp fourtefen-year-o;Lds has attained, a level of quar^tit'ative reasoning, 
ability aompkrable with able high school seniors, one, need only to give 
them the' -same test of mathematical reasoning one would give to a group of 
high school seniors. The excelleht and frequently used test for this pur- 

.pose is. SAT -M" "(p. 29). He then goes on to argue that a younger student 
who hai a high score on the SAT-M uses higher-level processes than d^es trie 
^ high school senior and that tftis prpbably biases the predictive validity 
positively; t^iat is, that these students are more lik«ly to be 'successful 
in learning new material than are high school seniors. 

Chapter Three concerns itself vith methods and m9dels for the j^nti- 
fication and acceleration^of gifted. juniojr high .school studfents, especially 
those who are mathematically 'talented* Using experience gained through 
SflPY', Fox /proposes that a wide variety^ of psychometric instruments be used 
to identify precocious youths, to esfablish their range and level of abili- 
ties, and to determine their interests' and motiyations . Next she discussesT 
the alternatives whith a school could use to accelerate a precocious "youth ; 
(these irtclude gr^de ski{)ping, subject-matter acceleration, fast-paced . 
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classes, Advanc*ed Placement Courses, bnd college courses. 'Hi'th these * 

alternatives established, she then ^prdgo$es* four plans; briefly, they are: 
' • V ^ . ' . % • . - 

Plan I: Seventh Gr'ade/to Colle'ge'itv Five Years * ' ' ' * ^ ' 

* ; Plan II: Seventh Grade to CJpllege iA.Jour Years ' • . ' 

Pl^ III: Radical Acceleration- Alte^atfv;e ; ^ . * * 

* 'Plan IV: .Subject-matter Acceleration 'Only - 

- It would seem that, except for .details / Che titles of these plans ^are selfr 
explanatory^ except' for Plan ill. Itr that plan a student^would^e placed 
in' tenth grad[e durfng. the next school ^ear except that all of Kj^ or lier 
, precalculus matheniatics courses would be Radically, accelerated so that • 
^ this student would ^^nter an A4vanced P:fecement calculus . course during the 
following school year. Fox concludes /this chapter witfi a ^short* discussi"bn 
of the need for and ways to monitor the^ progress of a 'student; who is 
accelerated in 'one of these ways. , \ - * - 

Chapter 'Four very carefully .d^ails the " 1974 ^aryla^d Mathematics 
Talent Search. Chapter Five through Seven describe research associated ' ' ^ 

. with SMPY, .This research is abstracted in this issue of IME ; thus it wi^ . * 

be briefly described here. In Chapter Five, Keating reports^.an experiment^ - • ' , 
in which psychometric and Piagetian methods for .identifying mathematical / 
.precocity are compared. Chapter 'Six reports. on the fast-paced classes . • 
•offered for mathematically precocious students by S^Y^ This chapter also ^ ' » 
reports onjfche cognitive tests, ^the interest inventories -and the values ■ 
scales completed b'y the stAidentsj in these classes. In 'Chapter Severn the 
results of an experiment' are repi'irted in 'which college-levfel teachers 
taught special fast-paced faathematicS courses to. school children. *ChAptef 
Eight is a report from the Study of Verbally Gif ted^fouth. ' This project^ 
also conducted at Johns .Hopkins' Univecsity and. funded by 'thfe Spencer 
Foundation of Chicago, is similar to SMPY in that it is seeking to learn 
more about giftedness and to d^Wlop effectj.ve methods of facilitating 'the 
education of ^gifted students,. / , * • * ^ ■ , 

• * ' ' • * 

Chapters Nine through Fifteen are alpo abstracted^ in this' issue of \ 
^ IME . In Chapter Nine Fox: describes, an experiment in which^a special summer 
accelerated Algebra I program ..was used with seventh-gradia girls. A study 
df educators' stereotype of mathematically gifted, boys is presented in' 
Cha[)ter Ten. Chapters Eleven^ Twelve, » Thirteen, and Fourteen report on the ' 
nonintellectual correlates of mathematically precocious boys and girls, the 
carter-related interests of those youths, the. creative potential of »the * 
boys, in that group, and the values of. these Stjudents, respectively. iChapter - 
Fifteen recounts a study which corttpai^ed the profiles^ of values reported in 
Chapter Fourteen to randomly* generated values. * " 

In Chapters Sixteen and Seventeen, Page ahd Bereiter comment upon -SMPY 
and the techniques whi'ch^ that project l^as used to identify, study, and edu— : 
cationajly 'facilitate -Ttfethematically precocious youths. In addition. Page 
introduces and discusses a measure of- intelligence (or mathematical intellj,- ^ ^ 

gen ce) , analogous to IQ .which is* calculated using scores. from' tests designed . 
jfor older persons. Jie then goes on to* describe some of the uses of this' \\ 



new measure. 
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♦ • 4 • . . * ' ^ ^,• 

'^ * ' These*sev,enteen chapters comprise ,the papers which were given at the.. 
Sixth Annual Hyman Bluraberg' Symposium' held at Johns Hopkins University in' 
Octobe^ 1974. The concl^Jding^ chapter oi^>I nteUectua]r Tal&nt is a summary*^ 
of the general discussion which ^followed the pi?esenc4tion of 'tH^ papers. 

' . . Critic'al Commentary. , . - - 

While this overview of ^ Intellectual Talent; .^Research and^ fievelopment 
has not followed the usual' format for the abstracts which appear in I^, it 
still seems appropriate to conclude with the usual "Critical Cotoivantary 
3ome of ' the remarks ih' this part may echo or reinforce those which Appear. ' 
in the abstracts of the research- papers. • , 

1* The criteria by which the 1973 .^roup of mathematically precocious 
yoiiths was 'chosen from, those, who participated in the talent-search tf^'s^t 
competition that 'year do u'd^ seem tQ be described'; • - ' 

\ .\ ' ■ ' % ■ ' 

2. V The plans for- the study and* educational facilitation of the 1974 
gi^oup of* mathematieallV {jrecsicigus youths do not seem to be included.-. It 
is hoped that this^dqe^ not ii\dicate that the long-range 'planning for this 
group of students its not coinplete* or has .not been initiated especialiy4 
because of the negative reactions from schools ^reported by Fox (•197&,,p. 
203), the less than favorable stereotypes of mathematically gifted bo^js ^ ' 
reported by Haier and Solano (1976/,, and\ the belief that. ' . ' " 



he ,rifeed for special efforts* . . . to design innovative educa- 
^ tional |)rograms foir them [talented students] is pa'rtifcularly - * ^ 
acute during the junior high schtfol year-s'^., . .'(Fox, 1976, * 
P'. 33)^ ^ . ' • . f 

3. It is of ten /difficult to discern which group(s) ^f students ari \ 
being discussed;* a 'more consistent identification of 6ach group and , the 
group from which they were drawn would,, assist the readex in .understanding 
the SMPY, program of identification, stu^iy, and facilitation and in evaluat- 
ing .the Research' whi(ih. IS raport^'d. ' ' . ' 

4. Curriculum ^d grade acceleration of .precocious yout'hs dp not. seem 
to be good ways to fadilitate the development of -these-student^.- However, 
while advancing, the^se students ♦"should learri at a different level of abstrac 

'jtion than^do less able students ari^ better prqblenii^^lving p^rJ^ormances • 
should be expecte(^vfrom them [see Luc^s (1972) for^ definitions of mathemati- 

"ca]^problems and problem-solving performance]/ It c^not be discovered from 
either Mathematicjl Talent (Stanley, Xeatlug^^and Fox, 1974) or this account 
if these. goals ^are being sought or accomplished.' 

' 5. ' A description of the AdvancjSd Placement examinations in calculus 
states, "Both "Caldulus AB and Calculus EC are primarily concerned with an 
intuitive [emphases addecU understanding of the concepts of calculus -and 
experience' with ^its methods and applic?ations" (College Entrance Examination 
Board, 197^, p. 3). Since a criterio^^ for success in the calculus course^* 
taught the students in this st udy hag beeq a 3clore of four or five on one 



' b-X the Advanced »PlacemSi}t.^eKarainatt6ns^ ft 'cannot be conclnid^d from this 
. eyidencfe a'JXine^that these students are aq^uirihg^ the kind of^jlchov/ledge i^i 
calculus expected o£v college honors stpjdent?^. The evidence/ that •these 
stu4ents mate good grades 'in college- taught honors ca^culus/or 'advanced . 
^Iculus courses 'is muph more, persuasive. ' ' . \, . 

••^'6.' Re,cogni2irig the differi^nce between ptofocity and cYeativipy, the 
SMPY project has tried to determine the creative pQtentla]. of th^ youths 
; ••they have identified. This attempt, whil^ not futile, di4 no't show 'th^t ^ 
. *the subjects.baye creatdye potential. * One ability coiranonly /thought to be* * 

a necessary prerequisite for creativity th^ ability to solve problems. 
• , Thus a study d( the mathematical problem' so IviAg abilities of ' mathematically 
vprecocious youths ^eems to be' suggested (see KfLlpatrick, 1967; 'Lucas, X972;*' 
*^--7k|Iewski, 1974^ and WeatneJ 1976). 
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A PIAGETIAN APPROACH m INTELLECTUA^PRECOCITY, Ke'atsin^,' D. P, -In . . * ' ' 
' Intellectual ^Talent ; Res^rph and Development ,! Edited by Dani^el P,/' ' > 

r ' Keating, Baltimore, Maryland*: Johils Hopkins University -Press, 1976, 
, ^pp90-99. ' • - ' ' . - ' • . ^ 

'Expanded' Abstract and Analysis Prepared' Especially for iJm.E, byT^eslie' P.- 
Stef f e; 'University of Georgia, ' ' ' * ' ' - 

* • » /« • • , 

' • * ( * ' ♦ * ' 

• . 1«. Purpose ' ^ ^ ' , . 



. ^Keating'a purpose, was to study ' the.- relatioilship between psychometri- 
'cally defined brightness and cognitive j4eve}opmental precocity within' . 
Plaget's stage theory in early ^oles^nts. Three questions were invest!-' 
g^ted^ regarding the .purf^dse. Tfie. first question lanA^jjM^^ to 
tlxh authors)" had to. do with tha relationship^Jife^ir^M and pre--'- 

pocity, ,Does brightnesses measured by psychometric testing imply"* / 
.dey.elopmental precocity?* The "second question was sparkjad- by the use of ^ 
• , psychometric, tests .to identify precocious student^,- .Is it 'the, case that 

- high scorers on psychometric^ testfs are just "good test-talceirs?'' The third/ ' 
. ' question was^ whether sjmilar aspects of "intelligent behavior" are being 
^ tapped by the psychome'tric.and the' Piag^tian tralditions. ' - ' . ' ^ ♦ 

ZV. -Rationale / ^ . • ^' ' 

Two traditions that exert major influence on' theories of intelligence tP' 
are, the' psychometric and the Piagetian, \ The basi^ of the psychometric 
tradition is .the measurement of individual *d:4fJ^r|;nces through ^^aluation j 
o^ representati^ samples of behavioral product^ la standardized situations y' 
Variability iij themental abilities is assumed. ^ In contrast ,\ the develop- 
mental theory of Pfaget'is a unifiefd theory, that has the goal.o'^f identifir 
cation of urviversal 4&^^tures of human thought. ' Tlie^ethodology of ^tudy ^ * 
is riot staadardized^ clinical, v^ith the purpose of displaying beha- 
lf vioral symptomk^f underlying cognitive processesT* . . * 



I^esearch Pgsign and Procedure 



*• One hundred nine students in grades five and seven from the.'Baltipnore 
County &ch6ol\y»|:eth-Wfei»'e used as. subjects* Of the 109 sjibjfcfis, -31 were 
bright *.s even th graders, ^9 .w6re average se.vent^i' gtaders, ,37 wete bright 
fifth graders, and 22 were average fifth .giraders. To be ^clas§5i^ed as ^ 
bright (B) a student . had to score at the 98th or 99th perc^enfii^el on the 
arithmetic section of the Iowa Test of Basic Skills •To be classified as 
average (A) a student had to, score betweedS the 45th and 55th percentile : 
on'^the fean^ test* All* subjects completed .five tests: \ (aV Raven's Standard 
^B|^ressive Matrices; . (b) conservation: of* volume, (c) displacemeftt of 
VTOume, (d) equilibrium In tfie balahce,' and (e) period of pendulum, , Test" 
(a) w^s consideted ag* a psychometric test and was used to 4etermine a i 
"psychometric order" among the groups. The prediction was that the groups 



would be arranged using the Piageti'an tests in the same way as the 
psychometric order. Test (i>) was considered an advanced con-^rete opera- 
tional tas^k whereas' the remaining ©three w^e considered* to be formal , 
. .opeifetional tasks, the P:i^agetian tasks were scored 1 (clearly concrete 
operational), 2 (a^breakdowi of concrete operational but no indication o£, 
formal ope'rational),; 3 (transitional), and 4' (formal operational^. ^A-* 
repeated-measure ANOVA was 'run .using Psychometric Level and Grade as 
da^sif icational variables, and the three Piagetian formal operational 
tasks as rep'cated. measures. ' ^ 

4. ' Findings . v - ^ ' ' 

♦ ' » ' 

(1) ^On the Raven's Standard Progressive Matrices, the psychometric 
order of the groups was 7B = 5B > 7A- > 5A u^ing Scheffe's multiple 
comparison, method. Scores -w^re^S, 4V,. J^, and 38, .rounded fo th6 

' nearest whole numbe^r. , ^ • " ^ 

(2) Inter-rater reliability on the^Piageti.an tasks-^l^ar the four 
^ groups "^as .9.4. All siibjeccts "passed" the conservation of volume 

\ tests;* therefore, .it was disregarded in subsequent, analyses / 

(3) The percentages demonstrating^ formal operations on all' three 

' Piagetian formal operational tasks were 62, Jf7 y 23, and- 0 for groups 

7B, 5B, 7A, and 5A f esp^ct^.^^y ^ The brdeV of the groups was 
* reported to.be 7B' > 5B > .7A^ 5A^ , - 

(4) , Th^ percentages of students demonstrating formal operations -on 
^^et least pne*^iagetian t^sk were 85-, 93, 63, and 31 for the 7B, 56, 
- 7A, and 5A groups, respectively. '.The order was Veported to be • 

7B = 5B > 7A ^ 5A. ' % 



r 



(5) Th^ percentages ^ students demonstrating formal operations on 
the displacement ;task* were 77, 70, 38, ahd 0; on the" equilibr,ium ^in 
the 'balance task, 77, 85, 47, and .8; on ,.t:he period of pendulum task, 
70, 38, and 23'. Percentages in all three categories are for 7B, 
7A, and 5A, respectiv.ely\ 



gories a 



(6) In the ANOVA psychometric level v;as highly signitf^pant (p < .001) 
and 'age was marginally significant (.05 < p < .10). No other, factor 
, or interaction was significant. : \ ' ' ' » ' 

Interpretations * 

Keating, in his discussion oHf^he results, states: . '** 

(a) "The major hypothesis . that brightaeas, implies develop- 
mental precocity in 'reasoning. . .was confimed. . . 

(b) "...when students are seJLected for high scdres on psyLchometric 
tests, 'thosfe successful are indeed precocious in cognitive 
/ievelopment, and not j^st 'good test-takers'." ^ • 



(c) "•••this research. confirms the empirical relationship of * 
brightness and' pi;ecocity and does so across differing '9 

'^traditions. . . .It; seems that brightness leads to precdcitfy. . . 
« ' the brighter 'individual would be at an advantage in moving ' 

through- the s*uccessive stages more quickly...". * . * ^ 

(d) "the absence; of a main effect for tasks (in thS- ANQVA) 

, su^^sts that development within, the fonpal operational 

period is not entirely analogous .with that in the con- ' 
J - cret-e operation/1 period. . .inst;ead of a series of structural 

changes, there may be ^.nstead a global struttural change.../'. 

, ' / Critical Commentary 

Keating expressed a goal of 'cognitive-develqpment research quite aptly 
in his rationale ^for the study — the identification of universal structures « 
of hy»an thought. .It is well known that the rate of development of such 
fStriictures varies across individuals within cultures. It seems* that^ 
Keatiiig^s results confirm' this fact. The issue is not,^then, that indi.~ 
viduals differ, in 'quite Impc^ant ways^. ^'^th§/ issue.As in the interpretation 
of thos^ differences. . ^' ' • * 

Piaget dops not believe thaty:he unfyers* structures, of human , thought 
ate a priori in the senee of existitlg prior to experience. Experience pl^ys 
a major role, in the* development of such s#&uctures. Hence, it* is not at 
.all surprising that children in the 5B ajad 7B groups essentially displayed 
fonriial reasoning wherea^ those children in th^5A and 7A groups ^jdisplayed 
formal reasoning only erratically with the resjilts better for the 7A group 
than the 5A group. ,So, are the 5B children precocious because they are 
bright or vicf ver^a? ' Ideating see.ms to think thaf brightness implies . 
predocity. As brightness means scoring at the 98th or 99th percentile on 

.the mathematics. subtest of the Iowa Test of Basic .Skills^ there is little 
bas* for attempting to establish brightness as a sufficient condition for 
devflopmental precocity.' Apparently, the, relation could just as well^be 

\taken *the other .way^ 

, Focusing on the psychometric . tradition "^standardized achievement t^ts 
or tests of intelligence) and/or on the universal structures of human thought 
will not alone lead to an understanding of acquisition of mathematical know- 
ledge. Much more is neededl Keating alludes to the'"in;:eraction of organism 
aad environment as a' prime factor in such 'acquisitloa. He seems to believe, 
however, that* brightness is- a 'gift to only a small number of' lucky indi- 
viduals. The psychometric tradition would seem supportive of this alleged 
belief. But, is it possible for an "average*' student to become a "bright" 
student, and vice versa? Surely we should not' ignore this very important 
question, as the influence of environmetft on an individual's social, emo- 
tional, &ricl intellectual existence is barely underst;ood. 
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CURRICULUM EXPEFfltMENTATION FOR -EHE MATHEM[^TICALLY TALENTED. George, WilliapT 
C.;, Oenham, Susanne A. ^n- JngellectuaL'Tajenti Research and Development . 
Edited by DanielcP. Kiting. Bal'timdre", Maryland:* Jphns Hopkins University 
Press, 1976, ppl03-13fl- * , . • ' 

' ■' , - - ~ 1 - . ." • • ' ' . ^ ' ' '•• 

Expanded Ab.s tract and Analysis prepared Especially for I.M.E..by Richar'S' 
Grouse, University of Delaware.' ** • , . , •* 

1. Purpose^ . , * ^ * » * . * . ' • ' ^ ' * 

To describe th^'M^sign of. a .fast-paced mathematics j:un;iculum which 
was establi^ed to meet the needs of highly gifted junior high school 
students. ^ \ - ' . 

2. R^-tionale - • ■ 

Julian Stanley has 'suggested that "the highly able are the 
'disadvantaged '' group in schools because they are almost' alVays^rossly 
retarded in subject mStteIr , placement". The subject matter ret^Mation can 
have serious .effects on stuc^ents' mathenytical performanc-e not only because 
of failure to deyel€)p their ta^leat but also through the influence on students 
attitudes and aspirations towar;d mathematics. This program was based on the 
assumption that if students wirth ability arid interest in mathematics were 
given the opportunity to l^a^rn as fast a»s they could, their achievements 
and sat isf'act ion* would probably be- apparent. ^ ' 

3. Research Design and Procedure , . * ^ " • . 

The^sample for t^hre >investigatfon was 33 students (29 ninth graders, 
2 eighth graders, • 1 seventh . grader and 1 .sixth grader) from Howard ,and ^; 
Baltimore 'Counties in Maryland* These' st^udents weT;e selected from among 
953 Maryland s^enth,' eighth and under-age ninth graders- who saored in the 
upper 2 percent* o^ti^ standarc^?Lzed mathematical or verbal reasoning aptitude 
'tefffs. These student^s ^ere theo administered both the mathematics and 
verbal sections of the Scho'Ustrc^ Aptitude Test'. It w^s decided that ^ * ^ 
those students who obtained a score of at least 500 on the -SAT-M and 400 
on the SAT-V .would be ellgijble fo^ a class at Johns Hopkins University. 
A sample o£ 31 students jJ22 boys and 9 girls) was 'thus identified for the 
cla^s; 2 boys, <one nijith grader and^one sixth gradjsr, were added J^ter^ . 

V . From June to August! 1973 tffiese 31 students* participated in an 
Algebra Il^cliass for one \^o^hour period per.week. Four girls and* one'', 
boy chose to drop out of the special c]Lass at the end of t#he summer. 
At the end of the ^Algebra H;Jf segment of the c la s'^/ before Plane Gepmetry 
was started, it w^s decided to split the class jLntoVtwo* sections. ^ ^iye v 
of the students needed more detail than vas given, in fehe^regular. class. ^ 
These classes met for the. entire 1973-1974 year. During each class t^e 
teadKer intr^uced challenging material at a. rapid -pace. The material ^ 
covered includ^W ^11 o| ^Igebra II, 'Plane Geometry and a large portion of 
AlgebtA III. In .additi/?n several students continued fui^tHer with the 
class and completed the four and one-half years of pre-calcuius mathematics. 



V 



^ J^eveiiS of achie^etn^Rt were measured using Cooperative Achievement 
fP M^^ifhematics Tests. In addition, the students were given a battery of 

:f Cognitive and Vocational Int.erests- Test-s, These included the Raven's 

Progressive Matrices, Standard and- Advanced; Sequential Tests o^ Educational 
Progress, Science; Revised Minnesota Paper. Pormboard Test, forms AA and CC; 
Revised Scales from Holland's Vocational Preference Inventory! the Strong-* 
Campbell Interest Inventory and the Allport-Vernon-Lindzey Study of Values, 
Means, standard deviations', ^ and peyc^tile ranks were repor£ed.^ 

4* Findings ' . - 



(a) In 108 hours of instruction, 28 students learned Algebja II and/ 
Plane Geometry at a high level of, achievement. Algebra III .was cpmpleted' 
by 23 students and 13 boys successfully completed the four and one-half 

• years of pre-calculus mathematics. " - . 

(b) All 28 students scored at the* 85th percentile or higlTer on the'^', 
national high school noriils as measured .by the 80-item ETS Cooperative ^ 
Matheijiatics Test in Geometry, - Thus in 38. hours of instruction they e^tc^eded * 
t^e tot^l score l^rned by 85 percent or more of the students who had studi^^ed 
Pl^ane Geometry '^or an entire school year. ' ^ "* . . • * 

. (c) Trigonometry was completed by 17 students ^in 16 hours/ - The jneati 
;^^score' for the group on t-he 40-item ETS Cooperative Mathematics Tesf dn 

tonometry was 2*. This was the^96th percentile ofjinational high school 
i^s. No\studen£ scored below the 76th percentile^ 

(d) .Analytic Geometry was completed by 16 boys in 14 hours of *inS'truction. 
'The ^lean score of this group on the Cooperative Mathematics Test in Analytic 
=^ Geomfetry was 29, which was the 95th percentile ot| national high schaol norms. 
.-No one scored below the 75th percentile, , . . 

\ • ^ . * . 

'(e)s The majority of the studeats found ^the new class more productive, 
more fun, and more competitive.* ,In regard ^to wfiat the students* liicedCbest 
•^bout the classi the-students rated the teacher's teaching strife highestf>* 
The challenge of the mathematics taught and the students' fgiilings of " ^ 
^ Accomplishment rated next highest, j ' . ^..■^'^ ^ ' 

' ' f ' ^ I * 

' (t)^ Pirls, scorned significantly lower than boys onS±f^sAT-M and on ' * 
Bennett' s 'MechanicaL;^p[\prehen6iori*.Test,'' Form AA, , • 

(g) Boys were not significantly higher than* girls Oh the investigative 
(inquisitive and scientificaflly oriented) /Jlblland Scalfes. However, girls 
were significantly , lower (p < .01) than boys on science and mathematics 
interest scales as mea-sured by the Strotjg-Caippbeli' Intere^st Inventory scale, 
but 'girls were significantly higher (p < ,X)01) than theSoys on the social 
service'^inter^st scale- " ^ , ' , ^ * 

( \ i 

<h) On the' .Allport-Vernon-Lindzey St^dy of Values, boys were signifi;; . 
cantly higher (p < -001) than the girls* on Theoretical, and Economic* Values ' ' 
'while the reverse was true on the Aesthetic, 'Social, and Religious lues. 
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5. Interpretationg / . > * ^ » ' . 

(a) In order to conduct a fast-paced ma'jthematics class, careful ^ ^ 
attention^ must, be paid to: (1) identification of qualified studerfts thro.ugh' 
appropriately diffixrult tests of Taathematical and non-verbal reasoning ' 
(a certain minimum degree of verbal mastfery seemed 'neqessary to learn 

^ mathematics at a rapfd-fire paqe); (2) the selection of a dynatnic, bright, ^ / 
assertive teacher who can 'create an atmosphere of fun and productivity while 
introducing challenging materials; ^and (3) voluntary participation by ^the ^ ^ ^ - 
students. It appears that once these considerations are met,, the academ^.c 
and' social aspects of such a class will proceed' "naturally",/ 

(b) Fjbm their SAT-M score it- appeared that from the outset boys had 

'mfore mathematical rea^^oning ability than girls{ even though a greater t * 1 ' 

percentage of girls 'than bo;7s had taken Algebra I already. It seems .that 
boys ac^ire some of their mathe'matical skills from sources outside the* 
classroom. ^ * . - ' . " . ' 

^ . ». ' - - , . • 

(c) The 'higher scores of girls on the sdcial -service interest scale* 
^ may- be of practical efiiicational sigaifiqance.. Their high interests in 

social sciences and mathematics in combination vith their social-investigative 
orientation ^y .l^ad thert^ into the teaching field,' iq/rfdicine, psychology, or 
similar careers/ On th4 other -hand, the boys were far- more* scientifically* 
oriented, pointing ^-to possible \;areer.s as scientists, mathematicians, or • 
.computer designers. , ' % ^ I ^ 

(d) An investigative^ prienta^feion toward pursuing, goals and choosing . 
activities i^ helpfyl if one is- to survive in an investigative environment. 

/ Thus placing a soc^lly (but not investigatively) oriented student in a 
highly investigative environiheht may not allow ^or the effective us^ of 
the individual's -talents. It is worfijf considering whether social classroom ' 

- environments should be constructed for the benefit of sotial^type stoidents ^ 
.and investigative, environments should be' constru<*tdrd for. those students • 
who can beneJ^t from them most. • Ihis would imply ^onsiderabTe segregation 

^ .by sex. • / . ^ • , " • • ' 

- • . Cri^i^cal Commentary ^ ' i ^ 

Meeting the nee^is of highly .gifted .students in mathematics via an 
a^jpropriate curriculum i$ an extremely important problem. This program is 
certainly 'an interesting one that should stimulate both researchers and 
classroom* practitioners to emulate and/or refine the principles and 
• practices^developed. The 'predictive potential of this program holds 
. considerable promise;, but only li^mited generalizations and/or -interpreta- zj 
tions can be made ^rom this investigation. * Any conclusions drawn arid/or 
'implications made'mus^ be tempered by the "^otlowing facts and jquestions.***^^^ 

C ' ' ■ ' ^ y ' 

' . The authors report that -fhe material covered included all of^Algebra IT, 
Plane Geometry, Al|^bra Ill,.et cetera. However, what does this mean? . 
:ESactiy what was irrcluded -in AlgjjSra III? It would have been clearer if . - - , 

th« autfibrs described .the material covered by listing the\topics included. 

Not all tests .were^ described in detail; in particular, no reliabilities 
were repented for the Cooperative Achievement Ma*themat4-C8 Tests which were 
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suaed to ^ measure levels of achievement. It ha&Jbeen t^his ^ijeacter'Vs experience 
that these.. tests have low ceilings, thus raiaring the question of Just how , 
well or 'how much these studfents really .did • learn. Several improveiftertts in 
'this investigation do.uld. hav^, been made, such as incliiding a. pre- aW po^t- 
^test cdinponent for ^aph subject which ^uld have provided valuablejbaseliil^ ^ / 
. as well as change data. Retention tests might also provide useful^nformatiot\. 

• • • * * . ' ' . ^ x 

*. The authors report?* that "the teacher's style and ability are vital to t. 
the success of such a program". ^ Ihis conclusion may indeed be true but 
further dat^ or experimentations are needed t'o suljstantiate this claim. . - 
It would^'be interesting to' investigate* whether these students could "have- 
learned the sime material with another teacher with, a different' teaching* ^ 
s^tyle or by independent study with appropriate mathematics material.,^ ' , ^ 

In general this repor^'-is clearly written. HbwevejTjIzhe authors could - 
have, done' a better job in organi^zin^ the ipatfer-Lal. It would have been ' ' 
better -to describe the*-leyels 9f ^achievement of Ihe students immediatjely 
after the description of th§ program' instead of being; separated by ^ discussion 
of^iognitive and vocational interest? , bests. Trying to figute out which 
• 8t,udent5 were iri^which class-at Wha^ time was* also quite confusing, kn 
spite of these Aiinor c;:iticisms, this report is 'certainly /oue'that ^l^ould ' 
be read. Its potential fpr meeti/ig the needs of highly gifted mathecliatics /. 
students ^iff^ considerable. ^ ^ > 



SPECIAL FAST-MATHEMATICS 'classes TAUGHT BY COLLEGE PROFESSORS TO FOURTH ■ 
THROOGH TWEL/TH GRADERS.' •. Stanley, JuUan C, .,Jn' Intellectual Talent: ■ 
Research" art(KD'evelopment . Edited by, Daniel t. Keating. Baltimore, 
ffaryland:- Johns Hop.kins University Press, 1976, ppl3'2-15S. 

Expanded Abstract^nd Analysis Prepared Especially for IlM.E. by ^thur 
Coxford, Th^' University of Michigan, - ^ ; ' ^^^^^^^^-^ -^1- 

^ " • ' » . . • • 

1, Purpose • * ^ 

(^a) To develop and evaluate, within a single school, a program, for 
teaching algebra to mathejnatic.ally apt students .eaiilier^ and faster vthan 
-u^ual* * ^ ' • ' . ' • ♦ 

. • . ' *' ' ' t • ^ , 

(b) To ap'ply* th^ fast-mathematiQS te^aching techniques to supplementing 
calculus instructiofl for apt -students in order to improve performance on ^ • 
the BC Level Advanced Placement ^rbgram examination* - • . . 

♦ ) « 

2# Rationale 

The author aod.his collea^es have iilustrat.ed the effectiveness of 
special fast-paced mathetnatics instruction^ for extremely ap^;Jpa4:hematics 
student? in sitT|6tions which drev^ students ^rora large 'population^ Such' 
*populationV5jbontained a relatively large .number' of talented mathematics 
^tudenticfc In-a locaf single school building, tfbe number of talented 
stuSents is sigrtif icantly less. Thus,, the participants' in SMPY^ (Study of 
Mathemati^^ally^ Precocious YoutTi) wished 'to test their procedures under th(5 ^ 
more -.difficult conditions" existing in a singX-e building. That is, they ■ 
wished to determine wheth'er- the principle^ and practices 'developed in 
semi- laboratory settings could be used under more typical .school cpnditions. 



3# Research Design and ' Procedure ^ - ^ f 

'the school used to t^st the fast-mathematics procedure for teaching- . 

'aigebira* enrolled 67 fourth-,, 63 fifth-, 68 sixth-, 370 .seventh-, and 360 

' eighth-gradfi students. An .initial sqreefong of fourt^- .through seventh- 
grade students was done by examination of scores on the arithmetic 
reasoning section. of the IcJwa Tests of basic Skills achievement battery; 
A sliding^ scale^was used/ IWenty-three girld and 17 boys were identified, 
t • • • ' 

. These students x^ere given the. Academic,^ Promise Test (APT) and Raven* s 

"St'^tt'daxd 'Progressive Ma.ttices ^(^Ri) on eonsecutive days. The Subtests 
Numerical (N) , Verbal XV) >. Abstract Reasoning (AR) , and Language Usage 

.(LU)'of API, w.er^used to select students. This -^jrocedure produced 12 
girls for an .all-girls class and 12 boy^ for an aJ.l-boys iclass. Seven 
girls were in grade 7 and 5 in grade '''6. ^Six bpys were in gr^de' 7, 3 in 
grade 6, 2 in grade -5, and 1 in grade 4'. \ All were highly talented 
mathematics studerfts. ' . . \. , , 



The procedure caj^Led for the boys to be taught by a.. man arid the 
girls by a wom^n. The . tea*x*hing in the classes, was ^ to be fast-Jno pacing 




adju^tcjent ijfas allowed , for. students lagging behind-j i:a^]0ic the students ^J^^ 
were to, .fill gaps by completing carefully designed homework. The standar'dg 
were^high and the teacher was. bright ''and alert wiUhVmathematical background 
wpll beyond the level taught^ The two classes -.^ch met for a two-hour \ 
block ^ach week, in each clafes, a^^totaf of 37 'ftouirs of instruction wa^ 
provided before, giving ETS-Cooperative Alget?ra I* test in June 1974, 

Th^ same'^'Students Vere t^) resume fast-algefera" study in Fall, 1974. 
However, -due to a variety of factors only 5 lioys and 9 girls cbntitiued, * 
and th^ werfe put in s^*. single class. These 14 students participated in 
24 additional hours 'of ,fast-Algebra I study *and were retested. * Following * 
this* test, the class studied fast-Algebra I-I and were given the Cooperative 
Algebra *I^I^test in March 1975 and again in. June. , 

The fast-supplem^r\tary jcalculus teaching worl^ began in September 1974. 
The class wa€ composed'of" students studying regular calculus in school. 
The teaching' to#k place on Saturdays for' two hours. ,^The purpose was- to 
prepare for the BC*.Level Advajtced Placement ^aminatjh^n in calculus. . 
'^Fifteen boys participated initially .on a volunt^eer basis. Thirteen * 
continued until February 1975, at whi^ch time the^ completed the Cooperative 
Calculus test. Th'e s^me test was adntinistered again lin jMay 1975 and all' { ' 
th'irteen completed the BC Level Advanced pfac^er^t Calculus *Test on -May 13, 
1975. . , t ' ■ ^ , ' . 



4. Findings ^ " • . 

For the^fast-Algebra I cifss "tested in June 4974, 7 of 21 scored at 
or below^ the 49th percentile rank on national eighth-grade norms, 6 scored 
, at or. above the 90th percentile, and 8 scored between tliese extremes. 

When compared with 66 eighth-grade Algebra I students ( ft^ 18% of the 360* 
, ei^th-grade. students) , the? fast-algebra I students fared as follows: 
5 scoted higher than any of the 66, and all scored higher thian twenty- 
^ three (357o) of the 66 eighth ♦graders. ' 
\ 

^Of the 14 continuing fast-Algebra I stydents taking an alt^ernate 
^^fopa'fOf the Coape^rative Algebra 1 test, 50% scored on the 90th percentile 
or above after 24 additional hours ot tastj^Aig'eTDra 1. In March 1975, 
eleven of the' 13 ^cQntipuing .fast^Algebra II students took a form of the / 
Coopi^rative 'Algebra II test; the other form was given in June 1975. In / 
March nearly 50% scored at or above the 79th percentile on national jiormSjt 




For the fast-calculus' supple^mentary teaching-class, the results on 
the Cooperative Calculus Te-et g^ive'ff^n February 1975 showed only 2 of 1^ 
sabring below the 90th percentile for national high school norms^ and I 
showed no one belpw the 90th percentile in national college norms. IV^o 
of these students were in grade 9, 7 in gr^e 10, one in grade 11, and^^ 
3 'i'n grade 12. In' the May adrainistiratiJon of the alternate form of the 
Codpefttive Calculus te!st', all 13 students scored at or aboVe the 99./! ' 
percentile for national college^orms. In the AP I^evel BC calculiis' / 
examination, 9^ students earned a 5 rating, 3 earned a 4 rating, and 1 
had a 3 rating. ^ ^ * ' . 
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5* Intetpretati ons ^ 

T . " ~ ' ' ' 

In regard' to the'^fast-algebra I and II inV.single large school, the 
author concluded: ^ ♦ '* 

most important f actor s'^that produce results. . . seem 
I ' to be as follows: .a\ teacher who knows, ma diema tics well-, is 

enthusiastic, has high^ standards., and moves the group fast; * ' ' • , 

students ^ho have considerable mathematical and verbal agti^tudej * y 
as determined by standardized t^sts, and are fairly homogen^ojis 
in these respects but not necessarily' alike in grade placement 
or- chronological age; interest in learning mathematics 'quickly 
!and|^W^ll, which (^especially arrfong girls) does not always 
acc^fj^ny'aptitude; facilitative parents wha value the unusual t 
•edifiatUonal opportunity the special class reptesents and 
therefore encourage their chitdren'to do well., and', helpful school . 
personnel who do not try to obstruct progress because they f^ej. 
• threatened \y it. " - • ' 

» - . • • 

By ^ali; -criteria the course yza's' a resounding success. In just ^ 
30 two-hour supplement,al meetings with Dr. McCoart these' able , * 
young men. learned ' college '^Iculus I and 11 splendidly, and 3^ * / 

great deal of calcUlus'lII also/ 

'The author concludes in general that the results of the. fast-mathematics 
instruction imply that the^ type of class, homogeneity ;'of student, ^nd equality 
of instruction are vital, considerations for learning. "In far fewer hours 
the students: ^ .h^ve learned far "more tftathematics well than they would have 
in a regular classroom. . one or more years later. Finally, the author 
suggests that tfie techniques used in fast-mathematics-' classes may be appli- 
cable for other subjects ' in other schoo-ls, , and that until these classes 
•are instituted the intellectually gifted students-". . .will. for thermost 
part continue to get little that effectively meets their real intellectual 
needs" . * - / ' ' 



i 



Crl"bical Commentary . 

There is no doubt ^th^t some extremely able y9ungsters attained high 
levels of ^mathematical acliievement in Algebra I and in Algebra II at •young 
agest It is also true 'that a significant pai;'t of the students did no^t. . 
complete the. program. Whether or'hot th^' same youngsters would have 
learned more ox less under a* different procedure has not been answered 
in this report. Also the issue of whether th^jk^re more effective ways 
to arttain better results with the "also able" ^|^outs has similarly ; 
gone unanswered. 

— * . .-r ' . 

In a sense the report Verifies a tautology: Those who can learn 
under certain cWditions do so. Now that the author and his colleagues 
have illustrate^d/^Hrts tautology, it would fee extremely worthwhile to 
vary their procedures in order to try to r.each more of the able youngsters 
they so obviously wish to educate. For example, the resuj'ts of the 
Algebta II co-educ^tipnal Class were quite gqod. Does tl^is not suggest 
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that teaching sl^gle-sex groups may not be necessary? And what about the 
^pacing? it waS not made clear how fast' was "fast". ^ Can ^ the *pacd be'varied 
to obtain better results for more of the^ talented students? 

*With regard to the supplementary teaching of calgulus, let ,it be 
noted that 30 two-hour extra sessions is 60 hours of . insttuction. 
Sixty hours of » instruction is what a college student gets in a 1,5-week, , 
4-hour course. Thus it is not surprising that these v6ry >able s ents 
did w^ll on a test of twa semesters of calculus having ^.tudied calculus ^ 
foir a <iine^ equivalent ' to thre^^^^esters. ' ^ ^ * ^ \ 

In general^ the author seejps. to be crusading for his brand • cJf' "fast- 
math"* I would suggest tha,t he consider it as one approach and 'examine 
the|j^sitive effects (as w&s' dohet in this article) and the negative effects. 
Fpr' example, were there any ill' effects for -those students who could not 
ft'eep up?' Before exporting this- procedure to other areas, the author 
should experimentally verify that the 'features he thinks vitail actually 
'are, for it' ma'y be that the highly abl^e will ^respond tcr any , stimulating 
learning environment, not, just this particular one. . 
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SEX DIFFERENCES 1» MATHEMATICAL PRECOCITY: BRIDGING THE GAP, Fox,. Lynn H, 
In Intellectual Talent :^ Research and Development, Edited by Daniel ?• . 
%eating. Baltiifcre, Maryland: Johns Hopkins -University Press, 1976, ppl83-214. 

Expanded Ab.straat and Analysis Ptepared Especially for. I.M.E. by Peggy A. ^ ^ 
Hou'se*, University of Minnesota. . * 

1. , Purpose ... 

Thfe investigator hoped to accelerate by one year the mathematics pro- ^ 
gram 'of \pLght seventh-grade girls by having them^ study Algebra I for^ 
three months in a special^ summei; cjai^s- designed to focus on the girls' 
social interests. - - . '* ^ 



2. • Rationale ^ , 

It is generally recognized that there are sex differences in, average 
thematical aptitude and achievement among adolescents and ,adults, * 
Previous research by the- Study of Matliematically Precocious 'Youth' ^SMPY) 
shov^ed bays to be more successful .than 'girls/'in accelerating their, mathe- 
matics learning through special out-of-school mathematics courses. The • 
investigator hypothesized that the girls' morfe limited succe*ss may rest on 
tWQ factors: * first, the SMFY class, ' taught t/y a male e?c-physicist,^ was 
theoret'lcal while^he girls were social by nature and 'did not like Ihe 
'classroom atmosphere or. the required ' independent study; and, second, the ^ 
program did not attempt to emphasize the' relevance of mathematical 'study 
to the educational and career goals of ^the girls. An underlying assumption 
bf the present study was that if one^ is to succeed in a mathematics-related 
field, then at an\ early age one must recognize the possibility of career 
success in that field and must begin to aspire. positively toward dev^oping 
on^s talents. The special kxlas's was 'designed to a^eal to the girls-J ^ 
social interests as a means, of accelerating^ their achievement in mathematics. 

'3. Research Design and Procedure 

' ' %. * - 

Seventh-grade girls from Baltimore County, Maryland, who scored 370 
or, above on the Scholastic Aptitude Test-Mathematics (SAT-M) during SMFY' s 
1973 Talent Search were. invited to participate in the experimental class. 
Invitations went to 32 girls selected, on the, above criteria and to t\^o 
olhers^refeirred for other reasons. lyentysix. accep'ted An(^;,enr oiled in • 
the class; 18 completed the program. For ea^h girl who accepted, two 
[control Ss, ope girl and one boy, were selected from among the ^remaining 
SMPY contestents. Control subjects were matched on mathematical ability 
(SAT-M>, verbal ability (Scholastic Aptitude Tes^'t- Verbal,. SAT-V) , educational 
level of mother, and education and occupation of father. Aa analysis of 
variance showed ithe three groups to be- significantly different (p < .01)- 
on" SAT-M, and Tukey coinpari*€ons of the differencial between means indicated . 
that the boys scored higher than girls in both experimental (p < .01) 'and 
control (p < .05) groups. However, the decis.ion was made to accept the 
boys as the best control group available. The groups were not ^significa^itly 
different on the other variables. Mothers' education was hypothesized to - 



be related to the expectations which iihey ^old fdr theit daughters,* No 
rationale was given for thp inclusion of , fathers'' education and occupation 
as variables • * ' ' • • ' * • 

, ' Experimental Ss studied Algebra I ;f or* three months during late spring 
and early summer o£ 1973, meeting approximately four ho.urs per week. ^ 
Control Ss topk Algebra- I in regular school classes during 1973-74. ^No 
Information is given about the distribution pf the control subjects vzi ^ 
Baltimore County schools 'or about the nature of either their.Algebra l" 
classes oi| the teachers of these classes. ^Ndne of the sub jects\had -studied 
Algebra I in seventh grade, A 'pretest 'pf Algebra I nsing the Cooperative 
MatHematics (COOP) 'Test, Form A, showed 'no significant^ differences among 
the tjiree groups' on knowledge^ of Algebra I p^rior to the experimental cl-ass* 

* ^ ^ --^■'^'^^ 

The experimental class was taught by three women. No. further informa- 
tion is^gr^n abbut the teachers. The class was organizeid around small- 
group and individualized instruction and was condXicted informally , With a 
stress on cooperative rather >than compet:itive activities. Whenever . 
possible and appropriate, ' teachers emphasize^^ ways in which mathematics 
could be used to solve Social prolilems. No information is provided on " 
the number or frequency '^of these talks,* on the j)ackground of the speaker?, 
or on the apj/roach used in 'addressing the girls, FiqaHy, efforts were 
made-feo develop the study habits'.and skills pf the experimental "Ss by 
strongly encouraging them to read their mathematics texts, to use the 
test as a resource, and to set* and meet selfr^nposed deadlines* How 
the^e efforts were carried out is not described, 

Three questions were addressed in the study: Was an emphasis on 
social interests effective in recruiting girl^to participate in the " 
accelerated programs? To what degree, did the girls master: Algebra I in 
the accelerated program? Did the program actually acceleratfe the progress 
of the girls in, their studies* of mathematics in school? 



4, Findings ' . 

* * • 

Experimental ^s were compared with girls in two .previous mixed-sex 
SMPY classes (SMPY-J^ SMPy-II) for recruitment and dropout rates. The 
acceptance rate of girls invited to the all-girl class was higher than 
for girls invited to either SMPY-I or SMFY-II. No indication is given as \ 
to the statistical significjance of dh^ difference.. Further^ the cri<teria ' 
for selection differed among the three classes. The dropout rat0 wa^. . 
about the same as ,¥or SiMPY-I and'* lower than for SMPY-II, - Again, the 
statistical significance of the differences is not reported. The 18 
girls vho completed the program were reported to be more interested in 
investigative careers and to have ^stronger liking for mathematics 4:han 
the ,^ight who dropped out, but the 'report does nat specify what instruments 
were used to obtain these ratings of attitude and career interest. Neither 
dpes it report the reliability or validity characteristics of the instruments 
Other differences (girls who dropped out tended to come from homes where 
one or both parents were college graduates) ape reported but not interpreted, 

Ihe'18 who completed the program were tested in July 1973 using Form A* 
of an Algebra I telt. The Reference to the Algebra I test is not ^plicit. 



but- it appeal^ to refer to -the COOP test us^d earlier as a pjretest-,^ The ^ * 
mean score of 30.^^ was at the &9th 45ercen,tlle of national ninth- grad e ■ 
norms. Experimental and control subjects were retes^^ted in January 1^74' * 
us^ing, the COOP Algebifa 1, Fdrm Scores ffopi 23 matched triads were . 
^ Analyzed u^ing an- analy,sis*of covariance, with premeastires of SAT-V," ' 
SAT-M,' and/ alg'ebra acfiieveme^nt (COOP' Algebra ^Ij-^crrft A) as 'doy^r^ii^tes, 
The difference in per form^nce'^mong the three groups on tl]^e tests of 
^ algebra knowledge was significant (p < .001);. TuKey^ comparisons of the ■ ' * ' 
^diff^enc'es between means showed the -experimental Ss to be significantly 
*highe\ (p < .005) than either control group. The control groups* were not 
significantly different. .These comparisons treated the entire experimental 
group = 23) without distinction between those who completed atid, those 
^ who did not complete, the program. At the time 6f testing ill January, ^ 
fcontrol i^ubjects were enrolled in regular Algebra^^I classes in their 
V respective schools; experimental ^s who had completed the program were 
enrol Ted in Algebra II or w.ere; repea'tiftg. Algfebra I, The 1nathemat4.cs program' 
of experimental Ss who Qroppe<l"'*the» course is not reported/ *^ ' ■ ' 

Eleven .girls cotapleted Algebra II during the year following the ^ v. 

experimental course, ^nine of -them receivins grades of As' or Bo Reasons why 
others did npt complete Algebra II are' complex and'' f>riraarily related 
difficulties with administrators^ , teachers, - and -fcounselprs ' iri the home 
schools. A s^c;>^d factor may -have been that the criterion for, supcess^pLn . 
Algebra I (65th percentile on ^namth-gracle national norms) was not high • \ 

enough. / 

5. jnterpretatiori ^ • . ' . " ^^^^^^^ 

It is possible to motivate mathematically, talented girls to attend ^a \ 
special acceletated program when social aspects of the program are emphasized, 
-it is alsj), possible to teach th^m Algebra' I in less time than the typical- 
school year. It' is still difficult, however, to accelerate their progress 
in schooT;- 'Further, the impact of accelerated programs appears^ less 
successful for bright girls* than for bright* boys. , ' ^ . 

llesearch is needed to investigate the impact of learner style and • 
interests on achievement when aptitude -is relatively constants Research 
also is need^ to investigate the nature and causes of sex differen&es in 
mathematical ^ility, particularly at higher levels of achievement. Comparisons 
should be ma*d^^ between accelerated programs and^ programs which supplement tradi- 
tional classes with career education components' and l)e^ween sex-segregated 
classes^and interest- (but not sex) segregated classes, 

- : ' V- ' ; 

Critical Commentary * ^ 



The investigation calls attention to two a^eas of significance in 
mathematics education: /the needs to develop the mathematical abilities 
of the%ifted ^d to encourage girls to pursue^ mathematics. Efforts to 
find viable alternatives fot the education- of gifted girls need to be 
encouraged » and supp9rted* - ' ^ 
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.While it raises some important 'questions in these areas, the strtidy. 
as reported here cannot be considered an experiment. Questions must be 
raided about the investigator's attempts to compare noneq'uivalent 'groups. 

' Most qfie'stionable is the attempt to compare experimental and ^ntrol 
grdups on Algebra I achievement at a- feime (January) whert control^ subjects* 
would havfe been in^ the middle of their Algebra I courses while Siost 
experimental .subjects Ijad completed Algebra I and an additional half-year 

.of study at or beyond that" level. ' .* 

^ ^' ' ' 

There >re ^further difficulties in interpreting the i/esults and con- 
clusions because needed information is not reported. Other questions 
arise from' desi|'rr considerations': ■ two girls were included in th^^sample * 
^,for reasons, other than the state'd selec'U-on criteria; it appears that the* 
"same instrlimeat* was used a4 bji|h ^pretest anid posttest to measure Algebra I 
acjj^evementj re't'est scoifes of^lgebra I were analyzed for experimeijtal * 
^s without .differentiating 'between those whp'completed the program and 
those who dropped; some subjects we« allowed to take the January test ^ ^, 
at ciifferent times afi|d under different test conditions, . V . 

, Variables are suggested, but their relatioqship to the study is not 
clear. Experiences of girls in the SMPY classes were cited to suggest ^ ^ ^ 
the need to focus ^on the social interests of girls, but other factors > " 
(teachet male, teacher an ex-physicist; course theoretical, independent 
study required; et cetera) are not systematically controlled. Variables 
introduced into the expei^imental program (female teachers, more than ope 
teacher, outside speak^rs^ informal class organizagtion, attention to 3tudy 
skills, et cet?ikra) are not measuited or evaluated for their effect on 
^achi^ev^ment ox acceleration.. 'Ij: also .appearrs that no attempt was made to 
2ontrol these variabiles for subjects in the control ^roups^ ^ ^. 

The study does provide evidence tha.t, under certain Qppdition^^ talented 
girls can learn algebra in a. brief period ^of time. It is hope^^'^t^r future 
studies^ill be designed* to identify and investigate those conditions wfiich 
contribute significantly to thdt success,* However, this reviewer wopld 
find it impossible .£o replicate tfie»study as reporte_d_h_erevbecause of 
^the many unknowns indicated .above. ' ' . ' ^ 

IWo Additional" questions* must be raised: first^ the study seems to 
assume that acceleration in mathematics' is the most desirable outcome 
for mathematically gifted girls. This assumption is'<^4?en £'o challenge. , 
Second, the study rests on the assumption^ that the key in motivating "the* 
girls" to succeed and accelerate in \nathematlcs ;is through ^emphasis gn 
their care^r^ interests. Hbwever, it isjnot at all cjear^that seventh- 
grade s-tudents ar'e highly^mdtivated by career goaT^s. To as> the^subject \ 
which of se^veral -careers she ^or he would- prefer^ c'an suggest careeY 
p^ferences.;%t does not necessarily follow that the* subject is cdnscioug^ 
of'or *motivafed by thosia preferences. This assumption needs***iifivest*igatioft. 
5/ . . ' ^ . ' . 

. V ^.AS^^i^ica^t contribution* which the study make-s is to^call attention 
to the problems .encountered when the^ investigator ^s-ought to make, provisions ^ 
for the advanc.ed pljacement of, the exp^p^nental S^. .The , negative attitudes^ 
of teachers, counselors, and principa'^^ar^ extremely d^scQncerting an*~ 
•they serve to emphasize the urgent need not only for feore, f esearch but* 



also for major changes in the attitudes 0^ educators toward, the gifted ^ ^, 
and in their priorities for meeting the educational needs of this portion 
ofj^the school population. 



\ y 



5 ■■ 



23, 



£8 



I 

t 



EDUCATORS' STEREOTYPES OF.MAT^IATICALLY GIFl'ED BOYS . Haier, Richard J.; 
Solano, Cecilia H.- in Intellectual TaleivC; Researcli and Development . 
Edited by -Daniel P. ^C^atin^^^,^^ Baltimore, /MaUyiand:' Johns Hopkins University 
Press, 1976, pp215|^22.v "^'^"'X J ■. r 

Expanded Abstract^nd Analysis ^PreparefQ £«pecially for I,M,E, by ' 
Hiomas Post^ University of Minnesot 

1. Purpose ^ . . ^ 

Previous experiences of the SMPY* (Study of Mathematically Precocious Youth, 
originated in 1971 at Johns Hopkins University under the direction ot Julian C.^ ' 
Stanley) indicate that a negative stereotype of the gifted child exists in 
academic circles. This survey explores the prevalence ^nd content of stereo- 
types of gifted male students in two groupar of edticators, one unfamiliar 
.with a specific: group o'^f'gi^t^ students^ the other -personally' familiar 
with these mathematically precocious youth. Identification of the nature * ^ 
, and extent of this stereotype is ' the primary focus ,of this paper. 

2. Rationale • * 

, The sucfcess and continuation of programs designed for exceptionally 
gifted students is dependent to .4 large extent on the ap|Jroval and coopera- 
tion of principals, teachers, guidance counselors, and other school officials. 
Resistance to implementatipn of specialized programs for ifhe gifted is some- 
times substantiated on grounds of lack of^ money, difficulties with bureaucratic 
channels, sche^S^ing problems, and existence^of adequate ^programs for enrich- 
ment. Although these factors undoubtedly contribute to such reluctance, it 
'€fJ.so appears^ that 'an undertone of negativism' pervades some thinking > about 
^gifted stud,ents. ' The attitudes or stereotypes that educators hold toward 
gifted students ate critically imponfant^ , Unfounded negative stereotypes 
,can needlessly impede efforts made on behalf of such students. Although- ^ 
it has. been shown repeatedly that neg^ative stereotype^ of .the gifted have 
little empirical basis, there exists some evidence that such negativg . ^ 

* stereotypes continue to exist. * • • ^ - ' ' 

. . ^ -■ 

3. ^ Research. Desigtf and Procedure 
. *- . ' \ " * ^ ' 

.TWo huT^ired principals, tieacherS, and guidance counselors from*50 
public junior high schools i-n Pennsylvania were selected to* represent a 
population of educators having no prior contact with the Study of 
, Miathematically Precocious Youth (SMPY), An attempt was made to select 
schools from-those counties in Pennsylvania whose dembgr:aphic characteristics 
war'e similar to the counties in Maryland in which SMP^ high sCorets 'Attend 
school. ]^incipals Of selected &eho6j.s were ^skec^ to disseminate survey y* 
materials to'one male and one female mathematics teacher,^ ohe guidance 
counselor, and hitn- «r herseJLf. V , /iss • . ' 

Each o£ thB four edpcatQirs. in 'each, school received a form containyag . ' 
case descriptions^ which .briefly described fpur "rdal** boys identified 
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the-SMPY afe mathematically gifted. /Each form contained desci^ptionS of 
tnree giftqd and one exceptionally gifted student. These descriptions 
were neutrally worded* arid included ,test scores, cc^ega courses taken, ,and 
grades receivefi. Nine such descriptions of gifted ^udents wfere"* prepared*^ 
'Tl^ee addlt^onal'boy'^ who weife described 3s exceptionally gifted were'* 
also "written up/^ ' The twelve descriptions were randomly assi4ned te^ one " 
of three forms. Forms ^%re subseqiie^ntly sent to a randjfmly' selected third 
of the schools con1:acted along wfth an attitude measure consisting of 
150 personality-?:eleyant*"adjQc^ives, both positive (i«e«, active, adaptable,, 
wise) and negative (i,€i:«, affiected, aloof .whiny) in nature* Survey ^ 
participants were^ihstructed to r^d the case descriptiot\S'. and then check 
those adjectives xAich he or she thought applied to the group of gifted 
boys* "Th^Pennsylvania sample t;Ji^refore repres.en'te^ a population of 
educators who described mathematically highly talente'd boys on the basis 
of little or no direct experience with such students," ' 

These data were ciompafed to data from a Sample o£ teachers, guidance 
counselors, an^ principals of 46 SMPY high scorers*' This group ig referred") 
to as the Matylaria educators*. .The same cHeck^i^ w^s comple4:ed but with/ ' 
reference^ to the specific student of his/her acquaintance." - ' ^ 

Scores fr om1?0th groups were s tandardized and individual-s were 
subsequently^lassified as holding a positive or-negatiye stereotype toward 
gifted students; positive if the standard' score on the fa;ioraBle,,siaie^.^^ 
exceeded the, score on the unfavorable scale and negative if. th'e reverse ^ 
were true* 

4* ^ Find^tngs ^ . ^ \ / ' ^ v ^ 

The frequency of negative sterd^ttypes was found ,€oJ&e tiigher among 
Pennsylvania educators than Maryland e4uc^ators* Negative stereotypes are' ^ 
more common* with educators unfamiliar with such stud^nt^s^han with those 
havifig h^ personal 'experience with gifted- boys, Fifty- two percent of th^ 
Pe^sylvania educators surveyed held negative stereotypes^ Of mathematically 
giflted boys* The same was true for 32% of the Maryland educators* * 

The percentages of negative stereotype educators checking each of the . 
150 adjectives were calculated*" Higher percentages of endorsement on 
favoijable as Compared to unfavorable adjectives was observed* Ihe Authors 
concluded that there ^ists mo-re agreement' on the favorable attrib^utes of 
gifted studej^its than on'the unfavorable attributes* Even educators holding 
negative attitudes endorse many 'favorable adjectives* This was ^ true in 
all groups* ' . 

' ' ^ \ /' ' ' ' 

The Pennsylvania* educators (th'ose/not personally familiar with specific 
SMPY students) have higher, percentage^' of endorsement on both favorable and 
unfavorable adjectives ^when contraste^d to their Maryland counterparts* 

^' / . . ^ ^ ^ 

A large degree of .consistency ^ith res'pect/to, the endorsement of 
specific adj6c*tjfves wa^ observed. ;The m^st popular favqrable adjectives 
were: alert ^(96%), intelligent (9'5%),, c^apable (947o) , and a^fcltious (89%); ' 
the most frequently checked unfavorable descriptors were: opinionated) (44%) , 
argumentative (4\i%) , impatient (^8%) , and egotistical (36%)* 



Although many educators held negative stereotypes, these* are neither 
extremely hostile nor derogatory and may have some basis in fact. Since/ 
familiarity appears to mitigate-negative opinions, the negative/ stefeptypes 
are liklly to be troublesome but temporary obstacles In f acili^a-^^ng • \ 
the educfftion.of gifted boys» 'J ' - 

No suggestions for further research were made/ ^ 



- Critical Commentary I 

It is difficult for this reviewer to *xeact initially to the findings 
o'f this srurvey because of a number of. procedural and design questions 
^which cast, some doubt a-s to the'validity of the findings. The question of 
vaKrd^y of/ the direct comparison of Pennsylvania and Maryland teachers ' ' 
needs fuFfher consideration. ^ ' ^ f ^ 

✓ ^Why'did the authgrs choose to identify populations of educators in 
two diffelrent states? Such, geographically tfivetse populations might v^y 
well have, large-scale, "a priori" attitudinal differences, in'grained puarhaps, 
due to region,^ educational climate^ or a number of other uncontrollable or 
unidentalf ied variables. Such differences might invalidate comparisons, 
even though an attempt v?as made by the authors to match counties on the 
basis of demographic -variables. Would it not have be6n better for compari- 
son .purposes to select subjects from the same geographic location, jLdeally 
at the school level? Given^ such discrepancies as might"* eiist in the 
JPennsy^lvania and Maryland populations, it would have be^ desirable to 
establish that _Ss in both groups were ill fact comparable in their' professional 
per spec: tlrves except for the fact tbat otie group had prior extensive experience 
with mathematically gifted boys. This was not done. . ^ \ 

■^efhnsyivania and Marylahd educators were given different directions 
prior to responding to the adjective checklist (ACL). The Pennsylvania 
group was asked to "ch^c^ those adjectives on the ACLwhich^he thought ) 
applied to the group of gifted boy<s" described by the four case summaris*< 
These' four summaries varieB in length from two tK) six sentences, obviously 
an extremely small data-base from which to* formiil^i^' a globalized opinion 
of mathematically gifted^ys^. ^The Maryland gr<Jixp, on the other .hand, 
was asked to check "those adjectives that were descrif>tive of the specific 
student of his or her acquaintance." The ^ validity of observed differences 
is suspect given the dif f ere^ntial stimulus conditions at the time of 
"testing.". - , • ^ . 

The authors fut*ther a^sjime that "the Pennsylvania sample represented t 
a population of educators who described mathematically highly telanted 
b(^s on the basis of little br no direct experience with* such students^" 
The authors provided ^o evidence * that this .assumption )iad been further ^ 
substantiate^. Is it reasonable to'assume that mathematically gifted hoy&^ 
e:;,ist only 'in Maryland? . ^ 

The.ACJ. scores were standardized^ 'by converting obtained '^raw scores 
using "adult normative data in the mantial."' It is not clear to this 



reviewer 'how suCl\.l normative data could have been developed and/or could 
.Jbe useful unless the specific prompt use^^^e,, mathematically gifted boys 
is identified with .the, specif ic norms^ iSrsuch was the cage, it w^s not* 
expldcitly ♦stated • - * ' . . 

V ; . ' . I • --^ . " ' 

Ihe mariner used to identify positive- and 'negative stei^eotypes seemed 
to lack precision; In reality the difference between being classified as 
hav.ing a positjLve or negative^^tereoty^ cotild have been (:he"dif f erence ^ 
between the S che^kjji^-'Of ' not checking a single adjective. Such' classifi- 
cation is" therefore potentially spurious. An alternative would have been s 
to establ'tsh some percentage differential between the nuraier of favorable 
and jjiifavoirable. responses as a .prerqc^uisi1?e for classification. Such a 
procedure would undpubted-ly resul^ in a' n^iraber of midrange individuals who 
would not be classifialjle in either t;he positive or negative -category, but 
the remaining persons would h^ve expressed IcLear-cut attitudes toward 
,the population in' question. Suqh a procedure would serve to reduce the. 
number of classif icat^n errors. 

The actual results obtained in .this survey ate, quitej; disconcerting 
'to this reviewer if it is assumed for the moment that the issues addressed 
above have not, in any \70y had an influence on the validity of « the data. 
»For example, it Vould be appalling if "in reality 527p^af educfators who h^ave 
not had direct coiitadt., and 32% of educators who have had -direct contact 
with gifted youth, have {predominantly negative attitudes toward them. 
Such *a f inding^ifv<^^aLi40 would indeed have tremendous implicatipns for 
the education arid re-education of school ^personnel. Clearly, as the , 
authors indicate, the attitudes of educators toward a specific student 
popul^tijn will play a cirucial role in the effectiveness of programs 
designed for that population. If educators do in fact hold large-scale 
negativ.e attitudes toward tHe'^gif te^ , as this stu^y implies, a more precise 
understanding of those a'ttitudes would provide a knowledge or conceptual 
base from which subsequent investigations might^be launched. More research 
i^ needed. , , ^ ' » , 'i ^ 



4 



CAREER-RELATED INTERESTS Ot* ADOLESCENT BOl^S AND GI^5^/ Fox, Lynr\ [H. ; ' 
Pasternak-, Sara R. ; and Peiser, Nancy ^L. In Intellectuar Talent: ^* 
Research and Development ♦ Edited by Daniel P.- Keating. • Baltimore, 
JIatryland: Johns Hopkins University Press, l976,«Kpp242-26l. 

Expanded Abstract and Analysis Prepared Especially ^'f or I.M.E. by John C. 
Pete^rson, The Ohio State University. • • * " . 



1. Purpose r 

To obtain moire information concerning th^ iht^ererfts and career choices 
. of seventh-grad^'boys and girXs of h^gh ability who were matched on mathe- 
matifCal aptitudei^, verbal aptitudes, ait^ sociometfic level. * 

2. ' Rationale 



tj^ona 



Cognitive ability and personal ►Interests and values are important 
psychological^actors. , Previous research by one the authors indicated 
a relationship between extremely high cognitive •ability , yalues, scientific 
interests, and career dioices of young adolescents. Results of othe'r 
studies indicated a relationship between masculine interests , 'scientific 
career choices, and achievement in mathematics. Another study has shown 
that highly precocious boys (scores of. 640 or higher on the 9AT-M) showed 
a gjreat^ intpr^'lt (as measured by the Allpor't-Vemon-Lindzey S4:udy of 
Values) in investigative careers and theoretical values than less preco- 
cious boys or girls. . * 



3. Research, Design and* Procedure ' • ' ' 

* * Three matched groups of ^equal size (n = 26) and cognitive ab^ility 
were formed: One esiperimental group of girls, one control group of girls, 
and ''one control group of boys. All students were gifted seventh graders 
in the upper two percent of their gjade level" on the Iowa Test of Basic 
Skills, ) '^i ^ ' : 

The two* matched coni:r^*groups (wer^ used for the first part of this 
^ ^tudy. The career interests of |hese*26 boys and 26 girls were compared 
^ *tLth each other and with those*or 75 ninth-grade boys and 75 ninth-grade 
girls from twq junior ^^^gh* schools and for Whom suifimary data were' already 
available. Interests were measured using the Stron^r^Campbell Vocational 
Interest "Inventory (SCII% The ninth graders are referred to as the - average 
adolescents and the' seventh graders the gifted adolescents-. 

, r 

^* Scores -from the SCII arerepdrted in 'three ways. Part Two, the Basrc^ 
Interest Scales; which show the consistency of one>s interests in 23 
specific areas, w6r6 the main crifc^^ria used in this study. These 23 scales 
are grouped into six General Occupational Themes*: Realistic, Investigative, 
Art;Latdbc, Social^ Enterprising, ^nd CprtV^tionai. A score above 50 on any 
of tjhe 23 scales indicates above-average interest for tha^ particular 
theme. • An individual's ^interests are well* diff erentiajred if he or shej 
earns high scores ' in^ numerous unrelated areas. Such dif f eretitial prdrileT* 
are not uncommon among adolescents. * ' . ^ / r 



Students in the three seventh-grade groups we^-e askfed /to rate eight* 
'occupations on a seven-point staler of 16 adjective pairs id the form of a 
semantic differejjtial/ called ia "Se6 Myself ^cale/\ >The eight occupations 

selected ' consisted of' four typiqally female 'occupations Xf^f ' — - 

professorj^of English, and. elementary-school teacher) and 
male occupations (phyisician, professor af science, »mathem 
computer I pro graimner ) . - » . . 



imemaker, nurse, 
>ur primarily 
ic'ian, and 



4, 



Firidjngs 



Th4 girls in the gifted groups scored above a mean 
the 23 Jinterest scales; the boys in the gifted group sco 
nine or the inter.est scales. The girls 3Cored above 5^ 
except /mechanical activities (Realistic) and the five E 
(publit speaking, sales,, law/politics, merchandising, a 
managetnent^ . The boys scored abov^ 50 on all the Reali 
nature and all the Investigative scales except medical L 
scored below 50 on all the Artistic scales, the Cpnventti 
all the Social and Enterprising scales except athletic 
public -speaking (Entarprising) , 



f 50 for 17 of 
ed above 50 for 
on every scale* 
terprising scales 
d business 
tic scales except 
ervice. The bojrs 
onal scale, and *" 
(Social) and 



/An analysis of variance of the two groups onJthe/23 scales showed the 
iifference was significant (p < ,05), as we^e the/differences of rat- 
Dn the interest scales (p < ,001) and-^he interaction of Sex and 



interest scales (p < ,001) 



r 



ey tests of mean comparisons showed that the/girls scored signifi- 
y-higher than the boys on the following interesjc scales:, domestic 
art, social service, music/dramatics , "t^achjLng, .writing, nature, 
office practice (p < ,005), religious activity (p <7,01), and njedical 
Ice (p < ,05), The boys scored significantly hf-gher than' the girls 
mechanical activities* and science (p < ,005), 



ar 



se, 



The students in the sample of average ado 
s^rades. older than the gifted sample, Jhe basd 
ttie'' average, groups were lower than those of th 
scales, especially the scientific aad_artistic 
/gr^de girls scored above 50 on only nine of th 
compared. with 17 for the gifted seventh-grade 
boys scored above 50 on only -five of the scale 
the giftfed seven th-^grade boys 4 TheVninth-gradi 
the ninth-grade boys on the fd"?! owing scales: 
^practice, social service, art, medical'serv 
nature. The boys scored higher on the folli 
activities, adventure, military actTvit'ies, 



les cents were ^most two 



c interest scale scores^ of 
e giifted group on most 
ones. The average ninth- 
23 interest scales as ^ 
s • The ninth-grade 
as compared with nine, for 
i^rls scored higher than 
Stic arts, officje • 
ce , /mu^ic/dramatics , and' * 



rcales : 
science. 



mechanical 



All three groups of seventh graders were ased in the second part of 
the study. For the semantic differential^ three groups wer6 used — two 
groups of girls and;* one group of boys,l A* mean cS core of 64 indicates <a 
neutral position with respect to that career; a score above 64 is con^- 
•sidered positive. Group II girls rated all eight of the occupations 
above 64, Group I girls rated all occupations .except nurse dbove'64. 
The boys rated all occupations exc*epc nurse, homemaker, and professor of 
English above 64 , • In an ANOVA of ratings of the. eight careecs by the 
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three groups, the carders were rated significantly (Jifferent (p' < •001), 
there were sJ.gnifdoant differences' between 'the groups (p < •OS), and the 
interaction of groups and careers was also significant (p < •OOl)^ ' 

K Tukey tests of multiple mean comparisons were used to' determine which"" 
' careers were rated significantly different by the-Jthree groups. For the 

male careers, boys wer^ significantly higher than' girls on three of the 
• eight' comparisons. On tjhe female careers,, boys were significantly loj^er 

than the girls on seven of the eight comparisqn'S,. * " ' 

Tukey tests of means with groups , across careers were competed in 
ordet to compare the ratitirgs of each of the four male careers with each 
of the four female careers. Boys rated every male* career significantly 
higher than' every female career, except elementary -school teacher. -Group 

I girls did not rate any male career significantly lower than any female 
career and did rate mathematician significantly higher than nurse. Group 

II girls rated professor of science significantly lower than elementary- 
school teacher and hdmemaker, and rated computer pr9g rammer significantly 
lower than every occupation (male or female) except professor of science* 

*5. Interpretations 

» • 
Intellectual ability anc||pcientlf ic career interests appear to be 
highly related. Gifted girls and 6oys have stronger fin teres ts in mathe- 
matics, science, medical scierice. Writing, an3 public^ speaking than do 
somewhat older students of more average ability.'' This*reSult would seem 
consistent^ with* the fact that gifted students can more realis-tically 
aspire to academic careers. • - 

* 

: The gifted girls are somewhat more like- gifted, boys than , average 
girls with respect to interests that are fairly predictive of adult career 
choices. Although gifted girls do differ from average girls with respect 
to investigative interests, the gifted girls had somewhat less interest 
in these areas than gifted -boys What appears 'to be true is that/gifted 
girls make fewer clear distinctions between p^^erences for male and 
female career interest^ areas than gifted boys and appear more drawn to 
—m ale intcrcs t —areas— than- g ir l s of ave rage abiHty. These data suggest 
that high cognitive ability leads to more conflict for gifted, girls than.' 
gifted boys or average girls with respect 'to future career choices*. 



> Critical Commentary 

*^ \ i - 

This study has the potential to serve as^ an impetus for ^several other 
studies. How do the career int^erests of gifted students diff^J^-*ffom the 
itjterests of non-gifted students who are t^he same age or l^l^ ^the same 
grade? , How do students/ (gifted and non-gifted) interests change as they ' 
pro|^ess through .school (e.g., what changes occur between seventh grade 
and ninth grade?)? Are these changes the same for males and female?? How 
indi-cative ar.e the career interests of. students at various grades of their 
Qccupation at age ^5? age 30? / 

"This study compared the career interests of gifted seventh gi:^ders 
with the career interest^/of average ninth graders. Thus, students 



^'2ro- ' 



dif^ei^ed not only^ in cognitive ability but" in age. What results* were due 
to the" differences in .cognitive abilities? * in ages? These questions 
should Have been addressed. Why did th^ researchers use average ninth 
graders rathe.r than average seventh graders? 

Perhaps thi^most important concern <^'' the abstractor is in the ^ 
selection of the Strong-Campbell Vocational Interest Inventory j(SCII) 4 
,jrhis instrument was, apparently, still in ^the developmental stage ^t the, 
time of .this study, A^current catalog indrcates that the Instrument is , 
for grade 11 and^up. Did t;he researchers have^ any data on ,the reliability 
and validity of the instrument? Why did they select an instrument that^ 
is not recommended for students below grade 11?^ 
• • ■• <- 

- The SCII was developed by combining the Sttong Vocational Interest 
Blank (SVIB>' for Men and the SVIB for Women'^ Development of SCII was 
prompted by a great deal of concern about the possible' sex-bias of the 
SVIB. No data were available to the abstractor to indicate if the SCII 
is a sex-fair instrument. This would seem to have been a prime consider- 
ation of this ,st:udy. Since the instrument, was still under development, ' . 
the experionenters shdtlld have addressed this- issue. 

More studies need to be conducted into the vocatidnal interests of 
adolescents. . Hopefully, any future studies will tab^ into 'consideration 
these questions 5nd comments. 
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'CREATIVE POTENtlAL OF MATHEblATICALLY PRECOCIOUS BOYS. Keating, Daniel P. 
In Intellectual Talent-; Research and -Development . Edited by Daniel P. 
Keati.ng., Baltimore, .Maryland:. Johns Hopkins University Pr-ess, 1976, 
PP262-272. . , • ^ -' ■• , ^ 

Expanded Abstract and Analyses Prepared Especially for I*M,E« vby Otto C. 
Bossier, George Peabody College. . . ^ ^ 



!• Purpose ^ * v . * ^ 

. / ( 

To investigate potential creativity, values, and vocational preferences 
of youths with gt^at mathematical ability • 



2* Rationale 

This investigation is a par^t o^f the Study of Mathematically Precocious 
Youth (SMPY) which has been primarily concerned with identifying students., 
who possess a high level of mathematical reasoning ability and *then helping 
these students to furt^ier this ab;Llity, Identification of such students ^ 
. pj^ehteA the opportunity to study variables such as creativity, values, 
'and vocational preferences within Jtfhis group. These variables may become 
meaningful and potential indicatorfs of the future productivity and creativity 
of academically talented mathematics students. 



3* Research Design and Procedure 

The subjects were 72 junior high school boys who were the top scorers 
cin two mathematics competitions held one year apart; These boys all had ^ 
deBoonstta ted .high ability and achievement on tests designed for high schqol 
seniors. ^ , - - ^ 

The students were administered a. battery' of paper-and-pencil mea5\ires 
at several testing sessions • Fifty-seven subject's took all measures and 
this group was used as the base ^roup. When boys not in the base group 
were compared to those ^.n the base group, there were no significant 
differences on the ^scores that the, two groups^ attained, . . 

The instruments administered were: ^ - » t 

a. Study of Values. It assesses values denoted as thifeoretical, 
political, economic, aesthetic, and religious. The "classic'* vMue 
- structure* of the creative scientist: is high theoretical^ high aesthetic,' ^"'^ 
^and low religious* ' . * 

»b. Biographical Inventory-Creativity - It is a se^f-report of past 
behavior and ^s^lfrrati^gs that j^ieldS -scores on "art and writin^*^ and 
"mathematTcs and science."- ; 

.,'-c. Barron^'W^lsh 'Art Scale - Jt assesses preference for certain figures 
and may discriminate between creative and less creative mathematicians^. 



d. 'me California Psychological Inventory - It* is used to predict 
creativity. ' - - , ^ , ' 

' . . ^ ' \ . ' " ' \. ' ^ 

e. Strong-Campbell Interest iTiventory r It assesses vocational 
interests. ^ , . >i ^ 

f. Vocational' Preference Inventory - It assesses vocational preference. 

g. ^ Raven'-6 Advanced Progressive Matrices - It is ah IQ instrument 
that measures noti-verbal reasoning ability. "* j 

■ ■ . / 

^. Findings ' \ , < . ' 

a. Study of Values: ^ The theoretical value \jas rated highest or 
second highest by 77?o of the subjects;- only 87o rated aesthetic as highest 
or ''second^highest; and 43% rated religious last. 

• ■ '* * , 

b. - Biographical Inventory-Creativity: In comparison with the college 
norm group, the mathematically.^ precocious boys had k mean score (equivalent 
to the 58th percentile on the arts and writing scale and to the 68th , 

^percentile on the iriathematics and sciences scale. ^ ^ 

' . ' ' / 

c. Barron-Welsh Art Scale: The mean score of subjects in this 
study was 17.9, which when compared to a non-artist group, (mean 15Ji6) 
was non-signi-f icant. 

' ^ d,. ^The ^lifornia Psycholog.ical Inventory: , Usfng a!^ previous lyJ 
developed ^egression eqyation for the scales of this test, the svibjecl 
as a group appear to be less creative than a group of randomly- selected 
eighth 'graders as well as a high sc'hool norm group.. 

e'. Strong-Campbell Interest Inventory and the Voqational Preference 
Inventory: The subjects most freqtlentXy selected occupations in the 
investigatory category as their first^ (6J%) or second (247>) choice on one 
scale. On the other scale, 937o'xhose investigative occupations as' their 
first or second choice. ^Mdst occupations in this category are science-, 
oriented and require advanced educational degrees. 

f. The^Advanced Progressive Matrices: The mean score of subjects 
in the study (29.51) is above the 95th percentile of^adult nqrmso , 



'To determine the potential creativity of an individual student* his 
score on eac*h measure was compared to -a criterioj> specified to be the 
mean score of the group plus one staridard' deviation. Ihls criterion was 
established within the group of precocious boys a^ well as for the ndrm 
group of each test. Within-group. comparisons indicated tljat 567o of the • 
subjects were above criterion on one or more measures; 267o on two or more 
measures; 77> on thre^ or m6re measures;, and 27o on four measures. Norm 
group .comparisons were 967o above criterion one or more measure?; 777o on 
two or more measures; 32% on three or more measures; 107o on four or mor^ 
measures; and 27o on f^ve measures^ 
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5/ ityterpretatioris r ' ^ 

t ' ^ ' 

From .the group averages' ^9^ the various in^trvimeAts, it is not clear 
if the group of mathematically talented boys *can be* cnaractefized as 
creative or not*. In general, the group as a whole does, not stand out 
from the norm groups on any measure except the Raven Advanced Progressive , 
Matrices test where it n^rkedj.y exceeds the norm group* The group possesses 
a strong theoretical-investigative orientation but a *low aesthetic orienta- 
tion; these are fSTx'ed results with respect to creativity. 



S^nce almost ^one-third of the students tested were substantially above* 
the mean of the. norm group. on three*" or more .measures, it was concluded 
that these individual students had high creativp potential., _ Further it 
was hypothesized that^some students who do not appearr to be particularly 
creative at this time may in the future come up to che criteria used in * 
this Investigation. This seems plausible sine;? most of the instruments 
were normed on much older subjects.' \ ' . 

. ' ' > \ . - * 

Explanations.adv^nced for. the lack of agreement of creativity- 
related measures in this group were: , - ^ ^ 

a. On'e or mo^e of the measures may not bear* any deep relationship 
to creativity. 

b. Therj^ is a restriction in range within this^group and this may 
provide' too little variation on measures that are -even slightly correlated 
with creativity. - ' 4^ 

c. It. may be that each of the measures does bear ^ome relationship 
to creativit;y and that each of -them is. measuring a different; aspect of 
creative potential. For an individual^ tjo be creative, it maylbe necessary 
to possess all or nearly all of these traits. 

/ — Critical Commentary. \ 

This study was exploratory in nature and was designed to describe 
the attributes of a very select -group of boys on factors thought to be 
related to cr-e^ativity . As such it 'added. to our knowledge of the character- 
istics of academically talented junior ^igh school boys. Comparisons 
between the' studied population and the groups for which the tests were 
normed were casual rather than statistical.. This is as it should be 
since the instruments v/e^re generally designed for different age groups 
and different types of individuals. T * , , ' ' 

. The questions of what creativity is and how can it be measur^ed wer^e 
left open in this„ study. In fact, the author points out that the measures 
used here, are indirect measure? of creativity and ate not presumed to be 
in th^mffelves measures of the construct. Thus the validity of this " 
approach can only fee determined by a longitudinal^ study which the author 
says is plat^e£^^^ >^ : ' • ' . * ^ ^ 

Investigations of. thi^ type are needed to provide better information 
about the capabilities ^of^recocious mathematics students, to further our.. 

. . ■ ' * " 34 ' 



imderstanding of c^nst^uc'ts such as creativity, and to, seek relat^.ons betweieh 
constructs sXich^?&s ability and creativity. Only aft#f exploratory studies 
*like^'t1iis will we be able to construct^ valid instruments and to facilitate 
the learning of precocious youth, » > , ' ,^ ' 



' TBE VALUES, OF GIFT^ YOUTH Fox, Lyxfti H.^ In Intellectual Talent 




Research and Development , Edited by Daniel P, Keating, Ba^i^ojC- 
Maryland:. Johns Hopkins University Press , *19,76 , pp273-284,^^^ 

Expanded Abstract and Analysis Prepared Especi^ally for .I.M.E. 'by Lewis Ff, 
Aiken,- University of Xalifomia at Los ^geles^t'^' ^ ^ ^ *' 



1, Puxpose 



^ ^ The sttrfy was- undertaken to learti something about' the' values ^and 
iiterest^ of individuals counseled in the-Study of Mathematical;^^ Preco- 
cious Youth,. Such information would hopefully assist in deciding what 




given 




Rationale 'a * - • | ^ ^ 

The investigation-was a part^ of , the Study, of Mathematically Precocious 
Youth conduct^ by Julian Stanley^, Daniel Kea^^,. and their " colleagues at 
the^ Johns Hopkins University, ;^It was one ofc^veral sub-studies focusing 
on^ the relationships of "affective variables to matheinatical ability. ,-One 
prediction from previous research^was that scores on the theoretical scale' 
qf the 'Study of Values (SV^ VouidJbe positively related to mathematical 
ability, \ . , ■ ' . fJ ^ ' ' 



3y Reseafch Design' and Prpcecfure 



The Allport-Vernon-Lihdzejil^tudy of Values was administered to 655 * 
• boys and girls who parUcipated in" fihe- 1973. SMPY mathematics talent search 
■•-^d to. boys who were win$efs or near-winners in the 1972 and 1^74 contests, 
^e results were/jcompared with those of the normative sample of male and «^ 
femajj^ high schofcl students -(grades 10-12) gi'^Jinmn the SV manual: •■ 




4*. Find'jjTgs 



^ Girls in the ,1973- Taleht Search scored higher-than high-school girlg 

in the normative sample .on thK social, sheoretical . politii.cal^ and'aesthAie 
. .^^'^^^f'. bU{:. .lower on t^e" religious and economic- s cales Boys "in .thfe' 1973 
. Talent SeaVch Scot^d highex than high schbol boys in the normative sample • 

°^ thooretical. social, and' political^ scales ,^ but lower on the religious . 
^ -aesthetic, and. economic scales. The r§rik ordering of the valued was alsi) • 
" di-ffe rent -for girls in the gifted sample 'than- for those in,-the nprmativfe 
sample, although tKe ordering. .of the values for the gif ted'boy^was quite 
. . similar to thaf.of ,the boys in the normative group. Thf* seventH^' and ' 

eighth-gr^de students of the saH^p sex*in^.the gifted -gVoup had quite simi'^ar 
• value profiles.-- Amorig the gifted students, ^he mean s-corts for boys were 
significantly 'higher th^n those for gi»is on the theoretical , economic . - < 
. ' and political scales, .but 'significantly lower on ti\e social , ^esthetic ' 
. and re^igioua. scales. ^ Oirls tended to score hi|he5t'on the^sfcial and' ' 



36 



Ax 




I. 



9 



■J 



religious scales, ahS boys on the theoretical and political scales",- In 
general, boys who had the. highest scores on the, theoretical and religious 
scales of the SV^scored highest on the SAT-M, whereas girls who had, .the 
highest scores on the aesthetic - scale scored highest on the SAT-M, , 

* . <* 

/J < • 4 A ^ ^ • . 

5 • V Interp rg tat long » • » . • » • 

' * Mpre ^'thematic ally precocious students appeai(>%o value theoretical 
pursuits more than less mathematically able students | However, this was 
less true of 'girls than of, boys', and certainly-.not true of all boys. 
Mathematically talented students who are highly motivated arfe likely to/^ 
succeed in ^accelerated mathematics' course^ -even when their^ theoretical 
scores on. the SV are not particularly high,^ ' ^ 



4^ * , ' Ctitlcal Coifimentary • y ^ ' 

I 3fh^ is basicallj^ a 'a^rrelational study whiqh shoys tfiat scores on • ^ 
^he Study of Values .differ ai-gnif leant Iv^or mathematioally talented and 
mathefnatically npn-talentfe^d grotips and^B^kgirls anxi-boys withJLn tljose 
groupsik Certainly the' finding that tf^^Mporetttil scale scores are"" ' 
h-ighdpT'ln the ''ma,themat;i,^ally, talented bq||^ in ^o wa^ giv^s assuranc^fchat 
the high theoretitals will be* most -^successful if certain ai^proaches 'to • 
instruction in mathematics ar^ .Citili2ffe'd, Hen£e, ,the purpose of the 
^iiavestigatlon .is not actua.lly realized. The results do riot provide a . 
souad^ r^^pnale for* co^seling. and placing students in particular 'inter- 
vention of facultative procedures »■ * . * , • . , I 

* This repeat, as /:v^ith .the b(jok ^s* a wl^^J^, is primarily- descriptive ^ 

• rathe'r than explanatory, it provides no prescription^ for the treatment* , 
of mathematically; talenteci y&uth. Furthermore, th^ revtewfer* found this ^ 
chapter a bit long-winded arid indirect^ in its^me^sage. Thus,, the reader 
has to searcji-^in ord^r to find out what statistical tests, were used in ,* 
^.determining the significance ^dt. the 'findings, IfacJI^iu ^ situation tha/: 
>1Literally crieg^^for^borrelation coefficients and multiple ij^iression^ 

procedures, none are found, AJg.o, .the"" norms on the -SV are pi^ob^bly 
inappropriate for comparison purp*oses for a number' of ;reksons^ oohoft and 
age 'differences being* the primary onefe, Th^ observed sex diff&rences in 
this investigation were among the most inclresting^ findings of this . 
investigation, but they ^ also require a much clearer int^i^retati:on thaa^ 

• that-.'giv^n, ' w , * ^ ' '"^ . ' ^ . ^ * ' . / 



R^OM vs. NONrSTdOM STUDY OF. VALUEg .PRO^,LES . Linsenmeier, Joan A.' W. 
In Intellectual Tal'ent; Research and Development ♦ Edited by Daniel P;. , 
Keating. 'Qaltifliore, Maryland: The Johns ftopkins University Press, 1976,' 
PI?285-2^2. ^ > • 

Expanded Abstract aAd Jtoalysis Prepared Especially for I.M#E, by.HSwis R» 
Aiken, University of California at; Los Angeles, ^ ' • • 



1. ^ Purpose^ [^^ ' ' 

^ TJxis study was designed to determine whether t^e Study of Values^ (SV) 
profiles of '^matherJiatically talented junior high school students were 
likely to result from random res'j^ohddrig »to' the test items. 

\ • , j * . ' ^ " ' ; 

•2. Ra;tionale »f ; » - ' 

The investigator briefly describes the statistical characteristics 
of ipsative^measures such as» the SV and the use of ipsative tests for 
*ihtraindividual comparisons, 4Some of the previous statistical work on 
ipsative me^wires is summarized^ and -the the9^^etical rationale of the SV 
is described. 




. 3. Research Design and Procediire 

*s • ^ . V 

The SV waS' adiraRistered to the 35 top-scoring ^students in the 1972 
Mathematics Talent Search; all of whom were boys aged 12-14 selected ori 
th^ basis, pf* their SAT-M ^nd STEP-Mathematlcs (Level I) Scores/ Three 
sets* of 100 random SV profiles were also generated by" Monte Carlo methods. 
^Frequency distributions of scores on the six SV scales and profile standard 
deviations w«re computed for the profiles of the 35** students and the^three 
sets' of random profiles. , 

' I ' : \ ... 

'4. Findingg <S # * ' * ^ , ' 

' * • . » ^ 

'* 'The distributions of the random prof iles. were nearly normal,, and 
none of the scale means wer^- significantly different from expectation, 
Thei differences among scale variances within each of the thrive sets of 
random profiles were al^o non-signif icant.^ In xonttast, the variances of 
scores on the six values fS^ the actual profiles were statistically signi- 
ficant, the variance of actual scores being greater than the variafice of 
random scores on all sca*les except political" . Furthermore, for the grou^^ 
of actual scores j^fe means on the theoretical , economic , aesthe^tic , and 
religious scales were significaritly different from ttie e^^pec ted , means on 
the respective scales.. Finally, the mean profile standard deviations w^re 
Significantly greate^r. .f or ' the^ 'actual profiles than for the random profiles*. 



5. Interpretktioji5 \ . ^ 

The f afct that the variance' of the individual SV profiles of the 
mathematically talented grbup^was greater than that cff »the randomly 



generated profiles is/ interpreted as indicating that the profiles will 
remain. '8 table over tiime and that *it: is appropriate to use the profiles in, 
describing the char'acteristijcs of the etudents, ' The greater variances of 
the actual profiles, jrere produced primatly by high sc^ks on the theoretical 
and economic scales 'and low scores on the>^ aesthetic and Veligious scales, ^ 
a finding' which the inv€:.stigator interprets as 'reflecting true character- 
istics Oif the students. ' ^ a . . . ^ 

^ 

Critical 'Commentary ' ' y 

• ' * . , . r ' " . ' ^ / ' 

This paper and the previous' one (Fox, 1976, pp. 273-284) * have gone to 
considerable effo2;t to demonstrate , that the Study of Values, ' an. ins tifument ' 
originally developed many years ago and renonjied on a nationwide sample of 
.6,000 high, school students in 1968, is an appropriate measure o£ the 
values of matKematically talented junior-high students,^ It may. well be 
so, but no concrete ^evidfence of the reliability and validity of this/^ 
instrument for the target group, has* been presented, in efther chaptei^ As 
intimated in the- previous abstract, this review^^T^ not impressed by 
comparisons of SV pijofiles, of junior high studtnts' in 'the 1970s*with 
tlWse "of 'senior high- students in the 1960s, the forn^er group consisting 
of matliematically talented and the latter groi^. of pTesumably \verage 
Students; Neither -am I comfortable with computer-generated random profiles 
as b^s^ine dat^agiiibt whi6H to compare actual profilfes,^ Jt is a fairly 
safe bet th^t it ""the investigatory h^d asked the same' or ' another group pf 
junioY high students to respond ran^iomly to. the SV, the result's would have 
been substarvtially different from -the computer-generated profiles. 
Furthermore, even, rf, the SV^is unreliable and^ invalid for this particular 
group the gccurrence of raij^m 4^ta' wpuld certainly be unexpected. The 
main point, however ,. is. ;;h^t" laCfc^pf randomness ^in"" .the .data i^ qo way 
guarantees- that the' test is apprQ^riate and. valid .for the target -group . 

Although the results of idministerirfg the SV to. the mathematically, 
talented students ^re* interesting ^nd Heuristic, any c<^parisons that are 
made from the data Wst--likB .t^ SV/ it|jelf-j*/1^sati've. The ''normative" 
data from average high school sGu^entsMfc 19^60s and computer-generated 
data in the ,1970s hardly quantity , as sa«sfactory' fram|^*of reference fo^^ 
interpreting the* Sy prtrfilg^^^jf pa.thematicall^ gifted junior high students 
or for validating the-^tes^^or^^^he^^ students ' , 



, » . ' Tests Used in the SMPY Studies 

» 

The SMiy studies reviewed in this issue of IME are heavily dependent 
upon test^instfuments. Not all* of the instruments are^con^nonly ufeed by 
mathematics educators, ^^any of th^abstr^ctors did not want to use 
limited space to consider the appropriateness or the characteristics o>f^ 
the tests, .Consequently we have listed for^ yx)ur convenience reviews of 
the tests that appear in Euros'^ Seventh Mental Measurements ^Yearbpok (1972) 
'Each is cited by an ordered pair Xx,y) whfere x i? the oumber of the te;sfe 
and y is the page numbej- in the Euros volumes, * 

Academic Promise Test (672,1046) 

Adjective Checklist (38,7'1) 

Advanced Placement Examinations (662,1009) > * • 

Advanced Progress^e Matrices (376C2,695) ^ * ^ 

, Alpha Biographical Inventory (975,1370) ^. . ^. 
Art Scales ^41, 81) 

Bennett's MecH'anical Gompifehension Test (1049,1483) 

California Psychological Inventory' (49,87) 

Cooperative Mathematics Testes - Algebra I & 'PI (500,894) 

Cooperative Mathematics* Jests - .Analytic Geometry ' (532,926) / 

' Cooperative Mathematics Tests - Calculus (531^924) . n 

. . Cooperative Mathematics Tests - Trigonome,tryJ (54^f934r 

Iowa Test of Basic Skills, Modern Math'ematics Supplement to the,' a 
(4H,870) ' ' . ' ^ ... ^ J 

4 • ^ • ' ' ' ' 

Modern 'Languag^^titude Test - Elementary (255, f42) 
'Personality Inventory;' E^senck (76, 159) . - " 

Remote Associates Test (4A5,825) ' ' * ^ ^. ' ' 
Revised Minnesota Paper F 
ScholastictAptitude Test 
SociarTTI^'ight Test, Chapin (51,98) 



orrji Board vTesbs.( 1056, 1487) 
.as.LictAptituae xesc ^ Verbal* and Mathematics (344,640). 
iTTI^'ight Test, Chapin (51, < 



fjidy of Values: A^Scale »for Measuring the Do;iiinant Interests in 
' Personality,. Third Edition (146,350), k 

Vocational Preference Inventory, ^^ixth Revision U57^^84) 



THE PSYCHOLOGY OP MATHEMATICAL ABILITIES IN SCHOOL CHILDREN. Krutets^ii, 
. V» A\ Edited by J* Ki^patrillR and I. Wirszup. Translated by Jf« Teller. 
Chicago: University of Chicago , Press , 1976. . - * ' 



Expanded^,Abstra5it >Prepaa:e4 Essentially for I.M.E. by George V.^ Bright, 



Northern Illinois University. 



1. * Purpose . ' 

The basic goal was "to create |5sychological foundations for an active 
pedagogy of abilities." The specific goals were (a) "to* characterise the ^ 
mental activity of mathemati9ally gifted poipils as they solve various 'j 
mathematical problems,^ (b) "to create experimental methods of investigat;- , 
ingr mathematical gift^dness that might have an independent value", (c) to^: 
reveal "typological differences in 'the structure 'df abilities," and (d) 
to ^determine whether the development of matheipatical abilities is related 
to age. 

Several specific hypotheses Regarding mathematical abilities were 
*also made? ^ , - . * 

(1) Pupils wift dif fe^J^tSmathematioal abilities ar^ characterized ^ 
by differences in deV^mj^f development of both* the ability^ to 
generalize. mafchematjjpiWaaterials and the ability to remember 
^geiteralizatlons . ^ 

' ^ ^ ' f 

/ (2) Able'^and less-^ble pupils 'differ in their rate of ''curtailment" 
.of reasoning. , ' • ' - 



(3) Pupils with different mathematical abilities are char-ao^rized < 
by different degrees of the ability to switch from a*" direct to 
a reverse tfain of thought. 

During the course* of \the- study additional hypotheses were generat-ed. 

(4) Able pupils are^ characterized by an ability to* switch rapidly y 
from one mental operation to another. 

(5) An ability for spatial concepts is expressed in different ways 
and may be related Xo the' presence of diffetent types of 
mathematical abilities. ^ 



2. Rationj^le * % ^ . ^ * 

The , foundation for the study is built veiy ^carefully throvigh an 
extensive review of non-Soviet as well as Soytet' research literature. 
Ability, is not viev^ed as aa inborn trait. Rather, certai^;i typological 
propertie5 are cgnsidered to ife. inborn. The manifestations of t^ese mental 
properties, 'however, are determined by the circumstances in which an indi- 
vidual is reared. . • ^ « 



Seven b^ic ^sgJCimptions are stalled. 



(1) Abilities are' abilities for a definite kind of activity, 
exist only within a specific activity, and must be stuciied 

. within that/activity. ^ - , * ; ^ • 

(2) Ability is dynamic and develops only in a specific activity. 

(3) Thgre are ^optimal age periods for the development of abilities. 

(4) Progress an activity depends oh a complex of abilities. 

(5) High achievement in an activity can bB. conditioned by different 
combinations of abilities. , 

(6) '^Relative weakness in one ability can be compensated by other' 
abilities. 

(7) General arid specific glftedness are related, though the nature 
of the relaofes^hip is not well understood. • ' * 

3. Research Design and Procedure 

*The research was conducted over the- twelve-year period 1955-66. In 
all, 201 subjects were studied, some briefly and some for several years. 
In addition,, groups 'of 62 and 56 mathematics teachers and 21 mathematicians 
wer^ surveyed,, biographies of 84 prondnent mathematicians and physicists 
were studied, and data which permitted correlation of progress in various 
school subjects were examined for more than 4.000 students in grades 7 to 
10 in Moscdw schools. Further data were gathered from several local 
mathematics contests and from exWnation of notebooks of a "large number" 
of students in grades 6 to 8^ 

- . Seven basic principles underlay the'metiibds of the study First, 
activities were chiefly mathematical in order to highlight mathemat;Lcal ' ' 
abilities. Second, experimental problems were designed to reflect various 
degrees of difficulty. Each problem type was re'presented by a 'series of 
problems of increasing complexity^ and difficulty . The simplest problems ; - 
were designed to be accessible even to pupils of indifferent abili^^s. 
Third, solving the problems should help clarify the structure o'f ^Biemati- 
cal ab^ities.^ That is, features-of mental activity specific to mathematical 
activity^should 6e manifested. Fourth, processes for solving problems were 
more important than the fact of a final' solution. Fifths fio measure ability 
ratlier than past habits, experience, and. skills, the'probldms that wer? 
selected were* non-standard dnd requii*ed little particular previously 
learned information. Sixth, experimental methods were used that were 
instructive as well as "diagnostic. The -pupil's rate of progress was 
observed in two situations: -ft}- independently -and (-2) with sldfht help ' 
-fpdm^the experimenter. Seventh, quantitative as well as qualitative methods 
^e^e used. Counting data (e.g.-, number of problems solved with and without' 
help, number of different solutions), were 'maintained, and factot analysis 
was ^^^i|^d to aid in the' Interpretation of thk data*. - - 

Twenty-six series of problems were developed^. Briefly described tfiey* 
^ are as follows: unstated ^stiOn, incomplete informatkc^i, surplus infor-*. 
^ ^ 'mation, isolation of parts of a f-igure, inductive generalization, common 



mathematical structure, increasing abstraction, genex:alizatlon f rom^ a 
singie instance, proof, composition of equations, unrealistic situations, 
artificial concepts, multiple solutions, changing content reconstructing ^ 
a process, unconscious restrictions, direct and reverse processes, heuris-* 
tics, logical reasoning, series, sophisms, complex data, ;visual, verbal 
and visual, 'spatial concepts, ^sual^pictorial versus verbal-logical. 

•/ . V 

Preliminary experimentation was conducted with selected students. 
Labeling of subjects as ve^ry capable^ (V C) , capable (C), average (A)^ or 
incapable (I) was ^accomplishec^' iti accordance with broadly stated guidelines 
Experiments of the longest duration were conducted with 'the capable and 
very capable* stud efffes . Six major steadies involving individual experiliien- 
tdtion were conducted. . ^ , 



Years 


Grades 


(Age) . 




Ability Lever 








A 


i. 


1956-58- 


6 - 


8" 




i 

9 


. '6 


4 .• 


195 8-65 


(6 - 


14) 


-16 


f 

4 






1960-61 


1 

6 - 




* 




9 . 


10 


1960-64 • 


5 - 


9. 


9 

X * 


36 


22, 


8 


1962-64 


9 - 


10 


11 


8 


,11 




1963-65 


2 - 


,4 


7 


• 14 • 


9 

! 


12 


1956^:&5-^ 


1 - 


10 


34 ' 


67 


57 


34 



TOTAL 192 



. Subjects were told that the purpose of the experimeht was to collect 
mate?:^al for new problem boolcs. Usually experiments were conducted indi- 
vidualjT^, during out-of-class time, and after a good r'est. Indisposition, 
fatigue, low spirits, or lack of interfest in solving the problems were 
sufficient cause for postponement *of a session. 

■ ' * . • ■ • , • ^ / 

4. Findings and Interpretations 

Several components of mathematical thought were identified. by kt 
•least 50% of each of the twi groups of mathematics . teachers surveyed; 
logical thinking, resourcefulness in studying mathematics, stable mathe-', 
matical memory, and ability to generalize. Ability td generalize and 
abstracting essential features of a ptroblem. were cited most frequently by 
the mathematicians surveyed. , . a 



On the basis of selected cases of mathematical giftedness, several 
conclusions were made. First, mathematical abilities can take sRape 



— . > 

early, usually in the fbrm of computational skills « Second, charac'teristics 

that 'develop include ability to generalize, flexibility in processes,. 

sttiyijng for economical solutipns, memory for generalizations, ciyrtailment 

of reason in gj'^attd mathematical /perception of the environment. Third, 

giftedness at an early age is relatively independent of support of such 

deve.lopjzfent. ["Flexibility' in processes" means an ability to switch rapidly 

irom one ope^'ation ,to another or^from one train of thought to arfoth'er. - 

"EconWical solutions" are the easiest,' clea^-est, or most di^^^ct. "Cur- 

"tailment of reasoning" refers to the shortening of processes of solution - 

when the ■ processes are used more than once; The logical jumps between 

explicit steps .in these proceS:ses become larger as the intermediate ^teps 

are accepted as 'obvious'.] ^ 1- . . 

From the data of all subjects (but' with ^/pximary emphasis given to the* 
data of capable and" very capable students) the following conclusions were 
reached: ^ ^ 

•(1) Capable pupils perceive the mathigjnatical material of a problem 
analytically (different elements ^re assessed differently) and^ 
synthetically (relationships are sought for among the elements). 
Average and incapable students perceive only disconnected facts 
^ ^ and have difficulty synthesizing concrete data. There seems to 
be an ability to extract from the given terns of a problem the 
information maximally us^^t^ for its- splution. 

(2) Capable pupils generalize quickly and broadly. They generalize . 
not only the content of the problem but also the method of 
solution. 

(3) (^pable pupils can with very limited exposure to similar problems 
^ curtail their processes for solving such problems. Average 

^ pupils do this, only after repeated exposure. Incapable pupils 

experience great difficulty in producing such curtailment, 

(4) Capable pupils easily switch ^from one mental process to anot;her 
qualitatively different one, approach problem-solving from 
different aspects, are free from conventional solution technique's, 
and easily reconstruct established thought patterns. Incapable 
pupils are, marked by inertness, sluggishness, and constraint in 
their thinking, and they are impeded by previous solution 
techniques, 

(5^ Capable pupils strive for the clearest, simples't, shortest ,^ and 
' most eleghnt solution to a problem. 

(6) Capable pup^ils caji reverse their^easoning processes easily. 

(7) ^ When able pu'pils solve a hard problem thelf trials seem to be a 

means of thoroughly investigating it rather than direct attempt^^ 
^ ' ^ at striving it, # ' 

V 

(8) Capable pupils remember generalized and ciirtailed structures. 
These structures are created frbm the data and the relationships 
of particular problems. 



(9) There appears, to be an identifiable "ma-thematical cast of mind" 
which is formed Vas^^^nP^nrticular 'synthetic 'expression of mathe-^ 
matical giftedness arid includes cognitive, emotional and 

: volitional aspects," Further there appear to be^ three types of 
^ * "mathematicar mirrds':" analytic, geometric, and harmonic . ^ ^ 
(combination), ' 

(10) Sudden inspiration among capable pupils is frequently explainable 
' by the ability to generalize and the ability tp think in cur- 
tailed structures. 



(11) Capable pupils tire much less during mathemat^-cs lessons tl: 
during other kinds of lessons, 

(12) Vi ability^ to generalize* appears to develop first, , Curtailing 

reasoning, generalizing memory^ and. striving for elegance in 
solutions appear to be formed later, ^ 

(13) There is no difference in qualitative characteristics 'of mathe-' 
matical thinking of boys ^rid girls, ^ 

Summary conclusions were as follows: - , ^ ^ 

(1) There appears *to jte a basls^ for speaking of specific abilitiefs 
(including mathematical abilities) rather than general abilities 
that are only "refracted -^in 'a unique way in mathematical 
activities," ^ 

^ ! ' . • 

(2) In some people, the brain is uniquely attuned toward isolating 
from the environment stimuli of the type of s'patial and numer- - 
ical relationships and symbols and toward optimal work with^ 
precisely this kind of. st/muli. That Ts^, some people have 
Inborn characteristics in the structure, of their brains which 

. are extremely favorable, to the development of mathematical 
abilities. 
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Critical Commentary I 

Prepared Especially f«r I.M;E. by Gerald A, iSoldln, Phiiadelphla, Pennsyl- 
vania* V . 

Ktutetskll's Investigations' are not quantitative*, r.lgorous analyses 
of data tending *to conflrm^or deny specific experimental hypotheses* Con- 
sequently many U*S. i:eaders may experience a certain Initial resistance to 
his approach. For me, however, the study of mathematical abilities based 
on the obser^tion of problem solving processes, rather than the statisti- 
cal interpretation of t^t 'scores, is, sensible and enormously refreshing. 

Too often researchers in mathematics education propose hypotheses • 
haphazardly7 without developing concef^tual foundations, or else in scatter- 
shot fcashion seek to correlate lists of . supposedly dependent variables 
with lists of independent variables. While sjich studies may enjoy a claim 
to statistical and methodological rig&r, their eventual .outcon^s lend 
credence to no particular theory or model for mathematical learning, 
.because the initial hypotheses were themselves unmotivated by such a^ 
theory or model, Krutetskii's studies, on the other hand, maV be seen 
as principaily clinical investigations aiming toward the creation of a 
model for the structure of mathematical abilities. 3uch a modfel, he 
points out, should consist of more than a list of independent or partially 
Independent "factors;" in fact Krutetskii. has harsh word? for the pre'oocu- 
patlon of Western psychologists with factor-analytic methods. He devotes 
a inajo;r section of the book to his critical review. Rather tie maintains 
with justification^that the components "in a model for math^atical abili- 
ties ought to be interrelated and comprise a coherent system, an 
organizational whole. 

A meaningful model, emerging as it may from qualitative or semi- * 
quanitatatlve clini cadi data, can ^then be subjected to a morfe rigorous 
quantitative verification.'' This is the^ scientific context with respect 
to which I aun evaluating Krutetskxi's contribution. Therefore, the 
following comments focus priiftarily on the problem-solving instruments 
(test series) Resigned by Krutetskii, and the model which he develops as 
a consequence of *hi^ investigations. 

The rich and varied collections of mathematical problems in this 
book alone make it wo rthwhile for purchase, even by the reader who is 
uninterested in^^rute'tskli ' s theories. The problems are organised into 
26 groups or se^^^s, based on Various shared problem characteristics 
within each serie?~tSee Table 1), Many of the problems are ingenious, 
and are suggestive in themselves of teaching objectives and motivational 
strategies. / C , * - * 

These problem sets constitute the experimental Instrumentation for 
the development and substantiation of Krutetskii 's model for the ^structure 
^of ma&hematical abilities. As such they are subject to certain criticisms 
^JJi3rch, in view of the scope and. significance of the problem sets^ ought 
not to be construed as detracting from their .value. 

1. Krutetskii presents only the most cursory dlscuss^|^ of the 
content validity and reliability of his t^t Instruments. For example. 



> TABLE I 

THE SYSTEM OF EXPERIMENTAL PROBLEMS FOR INVESTIGATING 
SCHOOLCHILDREN' S MATHEMATICAL ABILITIES* 



Category 



Group 



Series 



Informatioir Perception 
ga the r in g X in tfe rp r e ^ a t i on 
of a problem) 



Information Generalization 
processing 



Flexibility of 
thinking 



Reversibility of 
mental processes 



Information 
retention 

-Typology 



. I* 
II. 

•..III. 
i IV, 



V. 

• VI. 

VII; 



VIII. 

\ IX. 
X. 

XI. 

XII. 

XIII. 
' XIV. 
XV. 

XVI.' 
XVII. 



Broblems with an ^instated question 
Problems* with incomplete information 
Problems with surplus information 
Problems with interpenetrating 
-elements . . • > 



Systems of problems iof a single type 
Systems, of problems of different 

types ' ' ' ^ ' 

Sy-S4:ems of problemis with gradual 

transformation from concrete to 

abstract 

Composition of problems of a given 

type ' 
ProbieSts.. qp proof 

Compositicrti of equations using the 

terms of a problem 

Unrealistic problems 

Formation of artificial concepts 

« 

Problems with several solutions 
Prob^lems witti changing <fcontent ^ 
Problems on reconstrlicting an 
. operation 

Problems suggesting "self-restriction" 
Direct and reverse problems ., 



Understanding; XVIII. Heuristic tasks 
reasoning; logij: ^ XIX, Problems on comprehension and 

logical reasoning 
XX. Series, problems 
XXI. Mathematical sophisms 



Mathematie^ , > 
memory. 

Types of mathe- 
matical ability 



. XXII. Problems with temns that are hard to 
remember 

XXIII. Problems witinya'rying degrees of 
visuality in their solution 
XXIV. Prob^lems with verbal and visual 
''formulations 
XXV. Problems related to spatial concepts 
XXVI. Problems that expose correlations 

between visual -pictorial and verb^l- 
. logical (Components nonmathematical 

intellectual activiw 



'*Krutetskii, pp. 100-104, abridged 



ERLC 



49 



The ..validity (suitability, legitimacy) of "the e?eperimental 
problems was established befpre the beginning of the experi- 
• mental study. As is well' known, the, validity of test problems , 
is determined by demonstrating tfieif^ results, in practice. The 
trial experimenps showed rather persuasively that the more 
> mathematically, able"the examirie^es, the more successfully they 
.solved the experimental problems . (p. 91). 

There is no discussion of such important related questions as the validity 
of the, classification of problems into* the' vai^ious series. Would all 
experts agre*e that each problem designated 4s an example of "Comppsition 
of Equations Using the Terms of a Problem" indeed belongs in that group? 
Similarly, we have: ' ^ ^ , 

T^^gg^reliability' of the problems was confirmed selectively (using 
the^eries that yielded numerical scores)^ from the standpoint of * 
the §/tability of the scores (p..9ri.' 

However, Krutetskii is concerned not mainly with test'scores, but with 
the use of certain problem-sblving processes. ^ It would have been useful * 
to measure the reliability of the^problems from;the standpoint of- the'/ 
^stability of the processes which the' problems are designed ""td elicit. We 

"are given no detailed data on either validity or reliability. 

n * •/ ' 

2. The selection of problems > and more particularly the decisions 
about the char^^ristics of the various problem series, are of necessity 
influenced by t^p researdRSb' s preconceaifions as to' the nature of the 
information being sought. Ya|t: the.inf ]/ience on Krutetskii 's findings of 
the sfructufe of the problem sets themselves is enormous. One might go so 
far as to say that many of the conclusions of the study are built into the 
problem series, and it is not clear to what extent the author appreciates 
this fact. It is useful at this poinjt to r^fer^to Krutetskii 's general 
outline of the structure of mathematical abilities: 

. 

1. Obtaining' mathematical infonnatlon . ' 

A. The ability for fotmali'zed perception of mathematical 
*^ - material, for grasping the structure of a problem. 



Processing mathematical information 
^A. The abili^ty for logical thought in the sphere of 

quantitative and spatial relationships, number and J ^ 
letter symbols; the ability to think in matjie'mat ical ; 
symbols. V 

B. The ability for rapid and broad ||eneralization of 
mathematical objects^ relations, and operations. 

C. The ability to curt^ail the process of mathematical, 
reasoning and the system of correspondin'g operations;*'* 
the ability to think iji curtailed structiifes,. 

D. ''Flexibility of mental processes in mathematical activity. 

E. Striving for clarity , -simplicity , economy, and ration- 
• " ality of solutions.^ * * . • ^ 

F. The ability for rapid and free records t ruction of 'the 
direction of a n^ntal process, switchir^g from a direct 
to a reverse train, of thoif^ht (rever^ibilii:y*of the 

t mental process in mathematical -reasoning) . , 



3. RetJaining mathematical information ^'^^ ^ " 

^A, Mathematical memory (generalized memory for mathemati- 
cal relationships, type chiracSt eristics, sch.emes of ^ . S 

* > airgumenT^and prqo^fs, methods of problem-Solving,* ^d 

priiicipies of .apptoach) . , * , • ' 

4» General synthetic component > * *' ' > . * 

'\ A,* Mathematical castvof mind* (ppl 350-351) ' * 

^^^e quantitative substantiation for component l.A. above, for example, is 
baied on problem' series I-III (jp. 225-226). It is certainly plausible to X 
assert that these three problem series (unstated questioh,* incompl^e 
information, and surplus inform^tafon) measure the same component of 'mathe- 
matical ability. Krutetskii's support the existence of *a comj^on 
factor that accounts for success in these three groups of problems ✓ How- 
ever, tliis result is not obtained, from an jcf^alysis of scpres on all'of*the 
test pi^obiems grouped together, as Kilpatrick and Wirszup note ii^ their 
introdu^^iJiij^(p. xv) . It is based rather on the correla^on matrix for*" 
s6ri6s IWtIx5fexclusively . Thus Kr^itetskii -Ij^s not reallylsolated a 
"factor;'" he ifejs simply developed an instrument for the evaluation of a* i ' 
trait presupposed to be a comp(:3i^ent of mathematical ability, ancr"has demon- 
strated the internal consistency of this instrument. This limitdbion 
applies in^^ttrrf^ to the quantitative verification of each componentg of the* 
structure, and highlights th^sense in which the* organization '6f the prober 
lem into series has largely, though not entirely, d^eterTnined the ^esulting^Q^ 

' structure of mathematical abilities. ^ ^ 

f. ^ 

Krutetskii -also presents important qualitative data in support of his 
model: data fiom research mathematicians, analyses of individual cases d'f 
mathematically gifted children, and excerpts fr6m children's probjLem-solving 
protocols.*^ I found the latter to be rather unsatisfying due to the^short- 
ness and selectivity of the Gi^cerpts. It is ^.almost always impossible to. 
reach ^ an in dependent conclusion as to the correctness of the author's 
interpretations, and much has to be accepted on faith. 



We may now ask whether or not Krutetskii. has succeeded in his objective 
of elucidating the structure of mathematical abilities. He has. certainly 
ldent;ified~^veral distinct components. He has- demonstrated that each 
'component "hangs together;" that is^ it can be measured consistently by 
means of a variety of problems developed for the purpose of doing so. He 
has neither asserted nor demonstrated his components to be independent of 
each other; on the contrary,- he views them to be\nteri;elated, and to ^ 
correspond in a broad way to sequential .problem-solving stages. In tb^s€r>4 
.respects I believe that a meaningful structure haS *been asserted. ' 

, Krutetskii uses some. of the language of informacion processing theory, 

but he does not build on the research in this field* v'He is ull;imately not 
trying to characterize the' indivi'd'ual prQ})lem-soj.ving ^process, "^t-.to iden- 
tify and, study the or-gani'^ation of the shared characteristics ''(traits)' of * 
successful vs*.' unsuccessful , children as problem solvers. . 

Krutetskii's .work Vill inevitably be compared with that of Piaget. Lh 
, Just as many educators and psychologists have sought to accelerate ^childreW'FS 
. progression through Placet's developmental stages-, one response to Krutetskii 



A 



1 ■ 



Will be Co try Go te^h me v^arioas components of "mathematical ability,", 
(La tlje .cas^ of Piagejt, t^^se efrarts often ran counter to the spiFit of -the ' 



, theory ;,ia^ for Rrutetskii^ I brelieve this to "be the very object of hip 
. work. Grafting, *tor example, /that successful problem' solvers perceive .the ' ( 
V probi-em ln relation to\ts gtlements, 'grasping initially the proble^^s struc- 
• ture,'can vfe no£^ itfe^ch** this ability or at least, facilitate its- de^^eidpment? 
Kruftetskli's problem series are suggestiye^pf ways to do exactly 'trnt. 



commentary hats omitted mention of *iimch that is interesting ^nd 
valuable ifi Krut^'tskii 's bookt the discusfeion of various ''types*' of' " • 
m^athematical ability, 'its relationship td personality, age and sex differ- 
J-'enceSj^rid f he' discussion of certain, skills orcotaponents of ^Mathematical 
abiliw. which perhaps surpris^-ngly) turned out to| be inessential \o the 
^ strucCijre.V^ulfice it\ to say that this «work is 'ani important contril 



* tb^th, 



erature 
iid^i&thentitical pri 
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itribution"" 

ght, to inspire research in mathematics education 
Iving for many ye^rs to come, ^ 
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?^ * ' ' • .Critical Copun^tary- JI ' ■ ^ 

Prepared Es'pecially\for I.M.E* by George^W. Bright, University of Northetn 
Illinois, ^ ' ' , V /. ^ 



ZtN'Seems virtually certain that Krutetskii Vs yolum^fc^ll^ become one of 

• the 'mostt 'i^uoted pathematics education" EepoxUs published ipii976^ TH»e 
researclj^is apparently imp^xtant historically in the Soviet -^stucfy of abili- 
ties,' and its distinction within the USSR is' s^ufficient cause*£or-3erldus^ 
examination of the repprt^ by , all mathematics educator^. ,However^ a c6m~ 
p l^e ly o^en-minded reading is difficult, at^le2lfet for this revi^^r,* 
be^Blse. of the conflict between the value system' implicif in the iJfestern 

*v^w of acceptable empirical research and the^ value system associated with ' 
the Soviet view* ' ^ * . 

/The prominence ^f statistically based', empirical research in the. Un;Lted 
. States tends to cause some automatic suspicion of studies ,that are not 
quantitative. Soviet researchers^ in contrast, doubt the 'value of studies ' 
'fpr»which interpretations, are based/^^riba^ily on statistical manipulation;' 
^e.g.i factor analysis. Open -rainiiad .acknowledgement and eval^iation of the 
Soviet criticisms of theJ|^sic orientations of Western empirical research 
are difficult,' because tKe process of analyzing Such criticism causes 
^ considerable dissonance, ^This dissonr^ce^ in tum^^auses a distraction so,. 
' severe that some important conclusions are^ overlooked, simply because they 
are uot permissible within the -value system^-cff Western research^ 

^ ^Th6 colnments that^ follow, theref orq^^fhljJuld be dntei^r^ted with the 
knowledge 'that tl^i^ reviewer has 'experienced a significant -conflict .o§ ^" * 
values,. Negative cri^fc^sms ar'e potentially overrreactions \to Krutetski'l's 
di^erent values, • Positive criticisms , ^ori th'e fother- hand^ are potentially 
ove^r-compensations for'^tbe recognized .conflict , ^hfe/ma±n purpofe^ of all ^ 
the comments ^s to provide a set oE '^uidep'osts for^he readejfe.' p e rsctnal '[ 
study of the book. ^ r aW - ' 

1,. TSie research i^ a massive undertaking, and Kratetskii is to be 
^ 'lauded for the clarity. Of expos?. tionjmd fot .the level of sjmthesis, not 

only of his own vfcrk but also of the published literature,. fCrutetskli's ' 
^ yX^^ of Western literature is substantively different. lErom t^^t^of ajiy 

• .literature review ^JubTrished in this country* His un\isual view is, by 
'itself., an important contribution ^to the study cxfr mathematical abilities 
Wd evolves frum the value system implici^-^ftT^viet research, ^The posi-- , . 
^Qg|of *S(jviet political ami sotial philosophy is that individual (dif/er- 
ef^fs* are nonsignificant. Consequently^ Soviet psychology has* denied the 
importance of differential performance, at least ^s measured- by tests, and 
l^as ^focused. instead on the processes by which probfeta^^re_solved b^, 
different* people.* The"^ implementation pf this focus -ha^^een the dev^lopr^ 

. roent 6f me "teaching experiment," whii:Vi is basically a one-on-one , ^open- 
ended, 4^<i loosely structured interview. ^ * , ; 

, * . ; ^ ' , 

** ' 2/ * JM^Tnost obvious d§f icien-cy in^Krutet^skii^s report is the lack ^f 
detail i<exRj.aining *what happened, iti tbe experimirtts. Since the problem- 
solving sessions were designed as pot;enn:ial tf not- actual "teaching ^expert 
' ments/' complete details of specific procedures, ofr course, cpuld^not be 
,^frep'orted in only af single volume. Each trial was uai*que ^njd *\>^6 ^*de|fe^rmined 



'^'^ not only by the^ problems presented but^ also by the responses of »the subject, ^ 
It is important for adequate!/ interpreting' the results^, however, 'to know 
,^how much direction was ^xovtS^S"^ the experimenters. The reader is at a 

loss, to determine tjiis.' Top, *since so much impoHtange was given to the 
' d^ta pf the capable and very capable pupils, there is at least a possibility 
that th^^ualit^^of aRLd^- given to those^ pupils was higher than that giVen to*' 
' average .and incapable pupils. Mora information is needed before a judgment 
'Can -be made of .whether such a bias existed, • * . , * ♦ ^ 

. 3. * The most critical problem in interpreting Krutetskii's research 
arises' ffom**tiie lack of descriptions of criteria by which ^supporti-ve data 
were retained and non -supportive data were discarded. In comparison to 
dialogues reported by Fiaget, for example, Krytetskii's selections are 
quite short.* As less *and' less*Ve*rbatiTn dialogD^ is, reported, of course, 
the more important become ^he criteria for ^cSelection of the 'quoted passages. 
In this reviewer's opinion, Krutet;skii becomes suspect of o^^^r-zealous 
' selection t>f ^pportive data when he <l'Mt^ nine-year-old as sa]^ing, 
VOh, what an example] But it only sedjj^Bnard, It is appa^rent at onc^ tl: 
there ^is a common factor in^-all 3 9^r^mf(p\ 250) • 'This child is admit-^ 
tedly bright in mathematics, though 'at age 8. "she ^rii:es' badly and does*, 
nbt read very readily" (p. I9j3) - It^^eems unreasonable that by a^ nine 
sh^ woifld have acquired use of such 'sophisticated language. It is. of 
course t2;ue that her^^ response ^ has bfeen translated twice; first, into the 
• original^epojt ^and second, from Rjissian to English. Nonetheless, the sophis- 
ticated us^ of latnguage by subjects who excel only, or at least mainly, in 
mathematics creates 'some suspicion. One wonders wKether editing has been 
done.to'the transcripts in ordei;-'^to support *the hypotheses. More informa- 
tion abput the details of selection of data shoultl haye^TJeen provided." 




4, , It seems that throughout the manuscript thel data Yrom' capable 
and very capable pupils are viewed as positive and ^mbse from: average and 
irtcapable pupils afe viewed as negativei^ In part this jts explainable in 
. terms of the philosophy of Soviefe ^research. Since mathematical ^'ability is* 
-lOnly expressable in^ mathematical activity, then those^ pupils who cannot 
^perform mathem'atical act^vities^ cannot be viewed as possessing. mathematical 
abilities . From the- ^Western view, * however , it is unreasonable always* to 
interpret tijjie data of average and incapable pupils in- terms, of deficiencies 
• , relative to the-data^ of capable^and very capable pupils^ Western research-* 
' ers are ^ore inhiined toward making positive Interpretaflllifte of da,ta. Top, 
a theory of matHemat£c£fi abilities ougtit not to- be determiheci in its posi-r 
tive aspects. Wholly by the behavior of capable pflfpils. Average pupils may 
. have diffetent kinds of .abilities rather than only^a'l'ack of .^idities./ - 

^ ' 5, The factor analyses 'that were* performed seem to have ^employed 

^ datia 6nly from capable. pupils. , Consequently there is a possibility that 
, the factors t'hat .were identified were related 'acs much to characteristics ^ 
; unique to* the subjects in that sub -pppalatjj||^ as to mathematical ability^. 

factors, A'fter all, if subjecW are selected for statistical st:udy because 

of similar behavior it is no surprise that statistics verify that similarity, . * 

6. * The report creates the iiupressipn that, for Krutetskii, ability 
' and *gif tedness are synonymous. Less dissonance would have been created ^ ' 

for this reviewer if the title Had beeai The Pg^ychojogy of Mathematical , 
i Gl;ftedness In Schoolchildren , although such a book might receive consideik-j.** 
i •a^ly less attention. Western rdsfi^archers would probably not accept the • / 

-■"* ' - ' i 54 ' • • - , 

' ' ^ ' Of..,, 
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equivalence of/t*iese two.^rms, fhe'use of Krutetskii^s work in suppbrt 
of fujture researchv^; therdWre, will'have to be handled very carefully/' • ' 
Notions about gifte^dnes§ may not' apply to studies of noav-gifted pupils, 

^7, Krutetskll^s' rese'a'i^ch should be viewed as developmental gather 
than experlfaental, {lis "conclusions are" somewhat conservative in light of 
the data pre^entedV^buL such a'stance is desirable in the context of 
current knowledge, '*^The conclusions seeftf more useful as suggestions of 
hypotheses for futurd* research than as' well--substantiated results of 
careful experimentafion, . . • . . , - ^ * ' * • 

8* The task of defining a theory' pf mathematical abilities is both 
very important very co;nplex. Krutetskii has greatly ilXuminateS some 
aspect4,^o^ that task, and he has- suggested ways of illuminating other 
^ aspects .^^s one steg in %he development o^ a full theory, Krutetskii's 
work deserves a very good reputation, Hovi^ver, this' reviewer sincerely* * 
hopes, that enthusiasm over ffie work will tfot. cause it to assume unjusti- 
fied importance;' . . i ^ ' '* ^ 



i » • * 
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THOUGHT PROCESSES IINVOLVED IN SeWiNG UP . EQUATIONS.' Doblaev^T^^^ Soviet 
Studies in the' Psychology of . Learning and Teaching Mathematlcjj^ ^^ ppl03- 
183, 1969; . ' ' ^ '. . 




Expanded Abstract and Analysis Prepared Especially for JvM.E. by Edward G. 
Begle*; Stanford University, Stanford; California* ' jj^ k / . 

1. Purpose J ^ * \ ' ^ ' 

This study was an attempt to* ascertain the mental procekses^ used by 
students' in deriving algebraic equations ftom word, f) rob lemsT^ • 



2. Rationale * , ^ 

r * The design of the study was influenced* by the experimenter's beli'^f 
"that the only logical way. to solve a ptobl|ffl is' to first recall the general 
rule for that .kind of problem. and then to insert the specifics of the 
•problem into- the rule I * - * 

: - . f . * 

*-*'\. ^ ' It- *^ 

,3^, ResearcX Design and Procedure t , 

\ . ~* ^1 - ' • ^ ' . . . ' 

Two ei:perimfe|its were'.perfomred, . 
/ * - ' ' 

The first used ten seventh graders. Five had been taught by^orje 
teacher ^.(B) and-tHe other five by another teacher.(N), Each'set of ' five 
consisted of qye "star" student, two average students, and two weak 
students'. '* . 

M 

^ A 21yltem instrument was used. Each item asked for the f orjnulatiort 
of an algebraic expressidVi pr equaftion. The instrument was administered 
to tne subjects individually. -They were asked to tell, after solving the 
problem, what went on in .th^ir minds during the solution , whether they 
recognized t>ie general proposition, how they^ cjecided what to designate^ * 
by X, etc* . • ' . . ' ' *^ ^ ' ^ 

^Ef a student was unable. to provide an answer for an' item, he was 
given variants of it until he/ did produce ^n answer. 

Out of the 210 ^answers, 180 were correct. In Only ^28 of these cases 
d the student, report complet#, or even j^rtiar, ,recoigniti6h of tKe' 
general proposition. In 21 c^es^ th^ geijjpral propostioin fiad^been taught 
to them^ In seven cases the students generated the proposition • 

^ • ^ ' ' ; > ' . • 

5, • Interpretatio ns . ' * * 

I . V . . . , 

The experimenter uses the term '"as^ocia^tjjon" for thfe mefltal operation 
use*d by subjects to obtain correct answers -without recalling J?he' general 

■ . . 57 



r<ile,. He* provided lengthy discissions of these associations out did not 
come 'tO' any pedagogically useful conclusions. ^ ' " • • 

3 . Research Design and Procedure *. ♦ ^ ^ % 

The second experiment used the ori^ina.^. ten stqdents, another set^-ef 
five of^B's students, and *ten ninth graders; / They were^ given a. seC *pf ten 
more complex word problems to solve and to report on as in 'tihe first 
experimen't. - . "* • 

* ■ / \ f . ■ , 

(It should be noted that each »of these, problems was ^asy .to Sjglve by 
means of two linear equations in tv>o variabiles.- However, in each of the 

:ion was use^J) 

K 



solutions q4.toted in^ this report, only one equatior 



Two methods were observed of choosing which uhknowti to denote by [ 
In th^ first method, tl>e unknown required by ' the-. statement of the problem 
was chosen,' In the other method,, some oth#r unknowi;i was denoted'by xl 

'^milarly, two^pie'tho'^s of setting up the equation were observed, * 
One method- proceded by forming new expressions* involving the known 'quanti- 
ties of the problem and the basic uiiknown. In the other meth'ody, it was 
decided, perhaps eVen before choosing x, what was tb.be oh each s'ide^of. - 
the equation. 

Of , the 250 problem attempts there were 20^, correct * responses ♦ Of 
-these, it was possible to determine the metfiod of choosing the -variable 
x6 be denoted by x an also the method of Settii;ig. Up^' "the equation in 
l60 cases • ' ' ' , ' - ^ ' . ' 



Findings ^ 

(a) The 160 bases were distributed as follow^': 

'Method of , Choosing Variable . 
\ • : ' First ^ ' >^'^ Second' ' ' 



Method of 
setting pp. 
equation 



Second 





37 ' . ■ 


>^ 45 «« 


• .47.,.". 



In the .remaining findings, the method of choosing 'th^ variable ijs'* ndt 
considered any further, and only the two methods'-of setting up the^eqiia-' 
tion are ^omparecfv * - . ' 

(b) The percentage'of solutions using^ the two mettiodsrvariad from 
problem, to problem. The first method wa^ot used at^^^all* on one problem ' 
but was used 69 percent of the time on another* - ' • ' ' . * ' 



•J . 



(c) The percentage of solution^ by the two methods was not the same 
at the two grade levels. • * 



Method First 
» 

Second 



•Gra'de 
..Seventh* 



Ninth 



• 51 , ' 


33 


. " .49 


67 



. * • (d)^ The percentage of solutions u^ing the .two methods was not the 
* same far different ability levels.' . ' ^ 



Ability 'Level 





' 1 

/ 


High ' 


Average 
• 


» Weak 




> 

Methpd Fj-rst, 


' 28 




• 68 


\ 


Second . - 
♦ »■ < ^ • ' « 




53 • . 


32 



. <3) The percentage of solutions using the two methods, was not 'the 
sajae-^^oi students ht different .teachers. 

' . • ' * ' Teacher \ * 





B 




First 


32 


65 








Second 


.68 • 


- 35; - 









(Note: 'Teacher B concentrated' on the secood method of 'problem 
solvJLng in class, .while Teacher' N concentrated on the first*)v 

< • - / ' \ ; 

(f) The percentage of solutions>^using the two methods was not sig- 
nificantly different when comparing tj^ipse students included in the first 
experiment and those not included. . , - " 



Interpretations ' 

The experimenter concludes from findings (c>'an4.-Xd) that the 'sec6nd 
4- method of formulating the equation is, preferable, but, because of finding 
. (b), it should not be taught exclusively • 

Critical Commentary ' ' 

* • " / 

' * ♦ , 

. ' Th^ quantitative results lis ted' above -are not surprising. But even 
. if 'they had been, the si^all njumi^er. of subjects, as is not unconmion in 
Soviet mathematics education research; would "not allow^much confidence 
in them. ♦ ' ' 



The extensive discussion of "association" is based on a view of the 
problemrsolving, process that) will §eem^W^ narrow and too rigid to most 
Western educators and too much based on the author Is opinions rather than 
on the data |ie collected, and con^quently will, not be of much interest"* 
to them. , * • . . k 



MATHQIATrCS EDUCATION RESEARCH STUDIES REPORTED IN fiESOURCES IN EDUCATION 

L. .^/"Januarjr - March 1977, ' . 

ED 128 166 Eve^rest, M. Inez. Conimunity College Students^ Academic 
H * Achievement in "Mathematics and Attitudinai. Change as a Function 

of Instructional -Methodology . 106p. MF and HC available from 
EDRS. 

ED rl28 182 . Austin, Howard. Teaching teachers LOGO, The Lesley 
* * Experiment^. Artificial Intelligence Memo- Number 336 . 27p.' . 

MF and HC available from -EDRS. % 

ED 128 189 Burt, Gordon J. The Detailed Evaluation of Mathematics 
Courses at the Open ijniversity. Report NdT 1: The Unit on 
"Functions" in the Mathematics Foundatipn Course . 28p^ MF 
and EC available from EFRS; , ^ • 

ED 128 195 . Fennema, Elizabeth (ed.) ,Mathematics. Learning: .What 

Research Says About Sex" Differences . Mat;hematic»> Education 
. ' Reports . 51p. ^^F and HC available from EDRS. 

'ED 128 196 . Joh^spn, Carl S. An Analysis of the Required Mathematical 
' Preparation for Secondary g'chool ^thematics Teacher^ in the 
United States^ A Summary . 19p. MF and HC available from 
EDRS. • ' ^ ■ 

« ' "* • ' » 

ED 128 197. Brown, Stephen W.; Wunderli'ch, Kenneth W. The Effect of 
Open doncept Education and Ability Grouping on Achievement 
Level Concerning the Teaching of Fifth iGrade Mathematics . 17p. 
MF and HC available from EDRS. ^ 

ED 128 198 Flake, Janice L. Interactive Cbmputer Simulations for 
^ Sensitizing Mathematics Methods Students in Questioning / 
Behaviors . I8p. MF*and,HC available from EDRS. 



ED 128-201 Eastman, PhWTip; Behr, Merlyn. Interaction Between 

Structure of Intellect Factors and Two Methods of Presenting 
Concepts of -Logic . 23p. MF available from EDRS. HC not 
available from EDRS. 

ED 128 202 Hungerman, Ann D. 1965-'1975: Achievement and Analysis Of 
Computation Skills, Ten Years Later , lip. MF available from 
EDRS. HC not available frop EDRS. 

' . • - - j . 

ED 128 226 Osborne, Alan Rk ; Bradbard, David A. (efis.) Models for 

Learning Mathematics /^aperg "from a Research Workshop . 2ldp. 
MF and HC avai»lable from EDRS. 

ED 128 228. "^cKay, Irene Douglas. A Comparison of Students' Achieve- 
ment in^ Arithmetic with Their Algorithmic , Confidence . 
Mathematics Educatignf Diagnostic and Instructional^ Centre 
(MEDIC) Repoyt no. 2-75 . 42p. MF available from EDRS-. HC not 
availxible from EDRS. k 



/ 



ED 128 229 ^ Rpbitaille, Wid F. A Compar.lsQn^ of Joys ' \nd Girls' 

Feelings o of Self-^^nf idence in AritiWtix Computation. Mathe- 
" ^ ' matics Education Diagnostic and las tr tic ti^r^^al Centre (MEDIC) 
< . Report No. 3-76 . 22p. MF avaflable from EDRS.* HC not avail- 
able frbm EDRS. " ^ , • 

ED 128 2-30 Feghali, Issa. ' Interviews with Students of , High Confidence 
^nd Low Achievement/ Mathematics Education Diagnostic and ^■ 
* Instructional 'Centre (^lEDIC) 'Report No, '5-76 , I9p. ^ MF and HC 
. available from EDRS.* * ^ . ™' 

ED 128 323 Dodcf, Carol Ann. An Evaluation' Model Applied to a Math^- ' 
matics -Methods Program Involving" Three Characteristics of 
Teaching [Style and Their Relationship to Pupil Achievement. 
Teacher Education Forum; Volume 3, Number 4 . 15p. ^MF and HC 
aval lab 1 e f r om^ EDilS . i| ~ 

ED 128 400 Forbes, Dean W. The Use of Rasch Logistic Scaling "Proce-^' 
. dures in the Development b£ Short Miilti-Level Arithmetic 
- Achievement Tests for Public Sthool Measurement , 19p . . MF and 
HC available from .EDRS. ] ^ " 

ED 128 465 Virgin^ A, E . ; Darby, L. M. 1974 Replication and Follow 



Pp of a Survey of Mathematics and Reading Skills . 
HC available from EDRS. * ' 



29p.. M^ and 



ED 128 466- Virgin, A. E.; Rowan, M. 1975 Replication of a Survgy of* 
Mathematics asKTReadirig Skills . 25p. MF and HC available from 
EDRS. , ^ ' . - - . 



ED 129 613 ' Bukowski^, 'Joseph E*; A Survey of Attitudes on the'^ Use of 
. palculators in the College Classroom . 20p. MF available from' 

EDRS. HC not available from EDRS. 




ED 129.623 G'raening, *John Jay. Anr Evaluation of a Secondary Mathe- 
matics Teacher Education Program Empha'sizine^ School Experiences 
' in Contrasting Cultural Settin gs-^ 266p. available from * 

EDRS. 



ig cultural bettings- v 
HC not available from EDRS. 



ED 129 623 , Poulsen, S4:en C. The StudyM^ethods. in Mathematics Prbjeei:. 
I . I. Background Assumptions and Perspectives. Report No. 18 ♦ 

36p. MF available from EDRS. HC not available from EDRS. 

ED 129 631 Damarin, Suzanne K. Problem Solving; Polya's Heuristic^ 
Applied \o Psychological Research.. 40p . MF and HC available- 
from' EDRS . . * ' , . 



^ ED ijPb 



33. Fennema, Elizabeth; Sherman, Julia. Sex-Related Differences 
in Mathema,tics Learning; Myths, Realities and Related Factors^ 
24p.. MF /available from EDRS.- HC not available from EDRS.' 



^^ED 129 636 Mathematics Technical Report: Summairy Volupie. National 
Assessment of Educational Progress . Education Commission of 
the States, Denver, tolorado. I8lp^ MF available from EDRS. 
• • ' HC not available from EDRS. ^ ' ' 




ERLC 



X>2 



ED 129 868 ' Crist-Whitzel, Janet L. ; Hawley.-Winne, Barbara J. . Individ- 
ual Differences and. Mathematics Achievement: 'An Investigation' 
^ ' of Aptitude '•^Treatment Interactions in an Evaluation of Three 

Instructional ■ApproacheSs > 42p. MF and HC available from EDRS. 

ED 129 886 . Dwyer, Carol > Anne > y Test Content in Mathematics and Science: 
The Consideration of Sex ,-> 9p. MF and HC available from EDRS. * 

ED 129^ 949 ''^'^''^*ltz-Gibb^on, Carol Taylor. The Role. Change Interventioa; 
^ y An Experiment in Crpss-Age Tutoring > 340p. Available from 
University Microfilms. Not available from -EDRS. 



ED 130 618 Brown, 0> Robert, Jr. A Comparison of Test Scores 

Students Using Programed Instructional"" Materials with. Those of 
' Students Notf Usipg Programed Instructional Material^ Techni- 
, cal Report No. 3 . MF and HC available from EDRS. 

ED 131^115 Calfee, Robert C. ; Calfee, Kathryn Hoover. Reading and 
Mathematics Observation System: Description and Measurement 
of Time Usage in 'the Classroom . ■ 19p. ^1F and HC available 
^ ^ from EDRS.' 

ED 131 116 ' Elias, Patricia; And Others. * The Reports of' Teachers 

About Their Mathematics and Reading Instructional Activities . 
14p. MF an4 HC available from EDRS. - - 

ED 131 117 McDonald, Frederick J. A R^pt>rt on the Resulfe of Phase - 
II of the Beginning Teacher Evalu^j^n Study; The Effects of 
Teaching Perfiormances on Student Leajhiing . ' 12p. MF and JiC 
available' from EDRS. 




MATHEMATICS EDU6/^TI0N RESEARCH STUDIES llEPORTEp- IN JOURNALS AS IND^D- BY 
' ' ' \ CURRENl: INDEX TO JOURNALS IN E DUCATION ' 

January - March 1977 

EJ 142 959 ' Vitello, Stanley L. Quantitative Abilities o^Mentally 
h ^ Retarded Children. Education and Training of tjae^en tally 

^ Retarded , vll. n2, 'ppl25-129, April 1976: ; ' , 

EJ 143 182 Lim, James K. ; Tseng, 'M, S.. The Electronic Pocket 

Calculator — K Significant Factor in Students' Performance of 
Pharmaceutical Calculations? American Journal of Pharmaceutical 
Education , v40 nl, ppl4~l6, February 1976. 

* - ' ^ ' 

EJ 143 298 Scandura, Alice M. ; And Others. Using 'Electronic Calcula- 
tors with Elementary School Children. Educational Technology , 
vl6 n8, ppl4-18, 'August 1976. ' " 6 

EJ 143 675 • Suydam, Marilyn N.; Weaver^ J. F. Research on Mathematics 
Education Reported' in 1975. Journal for Research in Mathematics 
Education , v7 n4, pp 19 3-25 7*, July'^1976. . /• 

EJSL43 797 Wood, Robert. Sex Differences in Mathematics Attainment 
at GCE^dinary Level. Educational Studies , v2 n2, ppl4l-160, 
June 1976. ' ^ • , 

EJ 144 007' Dunn, J* A. Discovery, Creativity ami School Mathematics: 
A Review 'of Research. Educational Review , v28 n2^ ppl027ll7, 
February 1976. . . • ' 



EJ 144 133 Olson, A.T. ; 'Freeman, >E. The Objectives. for Teaching, 

Mathematics \in the Junior High ScRool as Perceived by Parents, 
Students, Teachers, and Professional Educators. Alberta. Journal 
of Educational Research , v22 nl, pp59-70, March 1976*. 

EJ 145 403 Abkemeifer, M. K. , Bj^l, F. H. Relatiijnshlps Between 
Va^ables in Learning ano^ Modes o^ Pra^enting "Mathematics 
Concepts. International Journal of Math6matigal Education in 
Science and Technology , v7'h3, pp257-270„ August 1976. ' ^ * 

__ - ^ ^ • ^ . • " 

EJ 146 106 Johnson, Virgin^ia G.* Comparing Attitudes toward Mathematics 
of Female Elementary Education Students wit;h Other Fenfale Stu- 
dents^. College Student. Journal , vlO n3, pp213-2l6. Fall 1976.^ 

EJ 146 242 K^^atochwill, Thomas R. ; Demuth, Dennis M^l ./An Examination 
of^ the Predictive Validity of the K^ymath Diagnostic Arithmetic* 
Test ai>d the Wide R*ange Achievement Test in Exceptional 
Children. Psychology in the, Schools , vl3 n4v pp404-406, 
October 197-6. ' * * ' 

C . s r \ ^ 

EJ 146 365 Osguthoirpe, Russell T.* The Effects of Pre-feetnedial Instruc- 
• tioh on Low 'Achievers' Math Skills and Classroom l^arti^ipaftionr^ 



Reading Improvemertt , vl3 n3, ppl47~150. Fall 1976 r 



ERIC, ■ ^ '-^ . - 



EJ 146 613 Morgali, .Ronald^ R.; Xamon, William E. Using' the Papy-Lamon 

• Minicomputer to T^ach Basic Addition Facts and Related Concepts 
' ^ to VMuaily 'Handicapped Children: A Pilot Study Report, Educa- 

tion of the Visually Handicapped , v8 n2, pp33-43. Summer 1976, 

EJ 147 074 Carlson-, Gaylen R» Location of a Poi^nt in Euclidean- Space 
by Children in Grades One 'Through Six. Journal of Research in 
Science Teaching oVl3 n4, pp337-343, July 1976. 




